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.  helps  Polytechnic  Research 


MARION  ELECTRICAL  INSTRUMENT  COMPANY 


nd  Development 


monitor  microwave 
oscillator  operation 


Tht  PRD  Type  SOI  Universal  Klystron  Posser  Supply  is  a  new  ami  versatile 
instrument  It  was  produied  by  F’olvteehnie  Researeh  and  Desclopment  Company 
of  Brooklyn  for  operating;  the  many  hiy;li  voltage  klystron  tubes  wlmli  are- 
used  as  souries  ot  mierowase  enery;v  in  the  fields  ot  Radar,  Radio  Relay  and 
M  It  row  a  VC  Spec  t  rose  opy. 


VC'hen  F^RD  developed  the  lype  SOI  it  needed  two  estremelv  aiturate,  matehed 
inditating  instruments  for  measuring;  Beam  C  urreiit  and  Beam  \\)ltay;e  Beeause 
PRIf  had  previous  experiente  with  Marion  and  Ise-iause  Marion  is  so  well  known 
tor  loolpreiot.  iroubletree  instruments  ot  this  kind  ...  at  reasonable  tost,  it 
was  natural  that  PRO  should  turn  to  Marion.  Marion's  Standard  Type  “i  sSN' 
was  seletted.  Ihis  is  a  >"  instrument,  noteil  tor  .leeuraty  and  readability. 


tti« 

■an* 

MARION 
mtaiis 
til*  most 
in  m*t«rs 


Vi’lien  you  want  staiulard  or  speiial  purpose  instruments  for  eleitrual  indieatiny; 
or  measuring;,  we  invite  you  to  turn  to  us  Our  lony;  experienie  in  helping’ 
others  leads  us  to  believe  that  we  tan  help  vou  too 


August,  1949  — ELECTRONICS 


REQUEST 


A  JOURNAL  OF  INSTIUME 


MAIL 

COUPON 


TO  DAY 


MUIRHEAD  &  CO  ITD. 
BECKENHAM  •  KENT  I NGLANO 
Please  place  my  name  on  your 
Mailing  List  for  TECHNIQUE 


MUIRHEAD  &  Co.  Ltd. 

I’RJ  CISION  I  I  I  CTRIC.M  INSTRLl.MI  NT  .M.\K1  RS 

BFCKFNHAM-KHNT- ENGLAND 

1,  lr..rams  and  t  al)lcs:  .MlllHllI  .ADS  I  I  .Ml  KN-I  ND 


MUIRHEAD 
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23C  SPEECH  INPUT  EQUIPMENT 
for  AM  and  FM  Stations 


DISTIIIUTOtS:  IN  THE  V  s  *  -Giivbit 
Electric  Company,  in  Canada  and  New¬ 
foundland-  Northern  tlecuic  Co  .  L(d. 


f"  ^  ERE  is  a  complete,  compact,  high-quality  Amplifier  and  Control 
.  i  -t.  Assembly — available  at  minimum  cost! 

The  Western  Electric  23C  Speech  Input  Equipment  serves  either  one 
or  two  studio  layouts,  in  either  AM  or  FM  stations — can  be  used  as  part 
of  a  larger  system,  w  ith  outputs  switched  in  a  master  control  room. 

The  23C  incorporates  four  microphone  input  circuits  with  pre-mixing 
amplifiers  and  one  input  circuit  for  incoming  program  lines — all  combined 
in  a  5-channel  mixer.  Three-stage  amplifier  boosts  signals  to  level  needed 
for  outgoing  program  lines  or  output  switching  systems.  Also  includes 
independent  monitoring  amplifier. 

The  23C  will  handle  8  studio  microphones  or  low-output-level  tran¬ 
scription  turntables;  4  remote  lines  or  other  medium-level  inputs;  control 
room  announce  and  talkback  mike.  Controls  are  conveniently  arranged, 
easily  operated. 

Get  the  full  facts  on  the  23C  from  your  local  Graybar  Broadcast  Rep¬ 
resentative — or  write  Graybar  Electric  Company,  420  Lexington  Avenue, 
New  York  1 7,  N.  Y. 

-QUALITY  COUNTS- 

Western  Electric 
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POWER  SUPPLY  for 
microwave  osdNaters 


mirroK 
your  ro 


ELECTRONICS  — Aoousf,  1949 


//// 


[]  'iHcdii ' 


67^  Z1O2  +  33%  Si02 


FOR  HIGH  MSLTING  POINT, 

HiAT  SHOCK  RiSfSTANCi, 
LOW  THiRMAL  EXPANSION, 

ACID  AND  CORROSION  RMSISTANCE, 
HIGH  MECHANICAL  STRENGTH, 

GOOD  ELECTRICAL  RESISTIVITY. 


MECHANICAL,  THERMAL,  CHEMICAL  AND 
PHYSICAL  PROPERTIES 

Cryttait  S«nKf»r* . TttfgiMml 

•uik  D«i«tity  — 

Oraawtar  ZtrcMi . IW  9.104  Ibt^cw.  in. 

OUilMi  Zircon . 102  Iln7ca.  ft.  0.09*  lb»7c«.  In. 

FItmI  Rommorf  to4y . 214  tbt./<w.ft.  0.II9  lb«./c».  in. 

nro4  Slip  Com  Rorty . 2S9  lb«./ni.ft.  0.139  HM./c«.in. 

Thormnl  Condoctivtly  cnl/^C/coc/cm/cm 

(Up  10  700°F  =  0.031  tTUrF/soc/in/c^.  ft . =  0.02M 

Mmo  $pmHI<  Hoot . (21-srC)  0132  cal/9raiii/°C 

Softoning  Roint . 34S2°9  (1900°C) 

CoM  MorMut  of  Ruptor* . Rontmo^  RoOy— 1400-2400  p*i 

Slip  Co*l  tody- 7006-0000  pci 

Mofting  RoinI . (3200-324e'’C)  4000-4100°F 

Thormol  ixpnncion  (moon  rovorcibt# . 43  x  10-*/°C 

20°-1000‘’C)  2.5x10.«/°R 

Intoiubio  in  ngunoot  oHialino  colorion*  «n4  in  oti  ocid* 


IN  HIGH  TEMPERATURE 
APPLICATIONS 

Such  o>  pyromaKr  tub,f-ga> 
Turbin*  combuition  chambtrs-- 
cyonomid*  processing  containers 
^aluminum  resmelling  »  phos- 
phote,  sulphuric  ^cid  ond  silica 
gel  processing  furnoces.  Zircon 
ofFers  definite  odvontoges.  Its 
properties  moke  it  on  ideal  body 
constituent  in  certain  electricol 
porcelains.  As  o  mold  and  core 
wash  ingredient,  it  is  in  increas* 
ing  demand  and  is  receiving  con¬ 
siderable  attention  os  a  mold 
moteriol  in  precision  olloy  costing. 

Gronulor  and  milled  lircon  of 
various  purities  ore  avoiloble  also 
in  addition  to  lircon  refractories, 
romming  mixes  and  cements. 
During  years  of  research  and 
practical  experience,  a  fund  of  in¬ 
formation  on  the  properties,  appli- 
cotions  ond  potentiols  of  lircon 
compounds  has  been  built  up. 

Specific  data  and  procticol  sug¬ 
gestions  moy  be  obtained  through 
our  field  engineers  or  by  writing 
our  New  York  office  direct. 


ELECTRICAL  PROPERTIES 

Di»l*c1ric  Centlanl  E  - . 

Rnhlivity  at  T  in  NUgekmt/1a.* . 1  lOO” 


TAM 


TAM  U  o  regislofod  trodomorlu 


TITANIUM  ALLOY  MFC.  DIVISION 

NATIONAL  LEAD  COMPANY 

Exetulivi  and  Solai  Officts:  111  BROADWAY,  NEW  YORK,  N.  Y.  •  Central  OffUei  and  Works:  NIAGARA  FAILS,  N.  Y. 
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Bendix  realizes  that  today's  standards  are  tomorrow's  discards. 
Our  research  program  is  designed  to  keejs  uhtuti  of  tomorrow's 
needs — to  produce  equipment  that  is  riutJ'i,  uhtu  it  is  needed. 
Typical  of  the  results  achieved  by  this  far-sighted  development 
W'ork  are  explosion-proof  dynamotors,  regulated  dynamotors, 
inverters  and  IXC.  motors*  manulactured  by  Bendix.  In 
addition,  Bendix  research  has  produced  rotating  equipment 
that  will  withstand  extreme  conditions  of  altitude,  tempera¬ 
ture,  humidity,  immersion,  shock,  and  acceleration.  To  those 
members  of  the  electronic  industry  engaged  in  the  design  and 
development  of  guided  missiles,  telemetering  apparatus,  radio, 
radar,  or  other  electronic  devices,  we  suggest  that  you  call  on: 
*  lUiiilix  m<iti-rs  meet  s|ni.iiu.itii>n  ANM-IO. 


CHECK  AND  BE  SURE 

*  Voltage  regulation 

*  Frequency  regulation 

*  Speed  control 

*  High  temperature  operation 

*  High  altitude  operation 

*  Waterproof  construction 

*  Noise  proof  (conducted  and 
radiated) 

Only  Bendix  can  give  you  all  of  these 
important  features. 


For  immediate  information  call  our  Engineering 
Staff  —  Red  Hank  6-3600.  •  Staff  .Members: 
W.  H.  'X  ells.  Director,  Sales  Engineering 
K.  H.  Fox,  (.hief  Engineer 
J.  J.  Korzdorfer,  Project  Engineer. 


KED  BANK  DIVISION  of 

R«d  Bonk,  Now  Jerxty 


Dynofnolort  •  Invorters  •  Convorlors  •  D.  C.  Motors  •  Corbon  Pilo  Voltogo  Rogulolors 
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And  IRC  provides  it.  Witness  leading 
manufacturers  who  specify  IRC  resistors 
for  advanced  electronic  circuits.  In 
instrumentation  and  industrial 
applications,  IRC  resistors  excel  in 
every  important  characteristic. 


IN  CRITICAL  INSTRUMENTATION,  IRC  Pr*. 

cision  Wire  Wounds  offer  o  fine  balance  of 
accuracy  and  dependability.  Tolerances  of 
1%  are  standard,  bu*  '/2%,  '/4%  ond  1/10% 
are  availoble.  IRC  Precisions  also  afford  maxi¬ 
mum  temperature  coefficient  of  .002%  per  ®  C. 
at  no  extra  cost.  And  in  addition,  their  design 
and  construction  assure  stability — even  where 
recurring  surges  are  encountered.  Labels  are 
acetate.  May  we  send  you  complete  technical 
datof  Just  check  the  coupon. 


$iALID  PRECISION  Vottmalcr  Multipliars  find 
many  critical  applications  such  as  ara  ancountarad 
in  marina  sarvka  bacausa  of  obsoluta  dapanda- 
bility  undar  tha  most  savara  humidity  conditions. 
Typa  MF's  ora  compact,  ruggad,  stabla,  fully 
moislura  proof  and  aasy  to  instoll.  Thay  consist  of 
individuol  wira  wound  pracision  rasistors,  mountad, 
intarconnactad  ond  ancosad  in  glozad  caromic 
tubas — and  lhasa  may  ba  aithar  inductiva  or 
non-inductiva,  for  usa  on  AC  as  wall  os  DC  Sand 
coupon  for  tachnicol  data  bullatin. 


MATCHED  PAIR  Rasistors  afford  a  low-cost  solution  to 
many  closa  tolaronca  raquiremants.  They  ora  widely 
used  os  dependable  meter  multipliers.  Two  insulated 
IRC  resistors  ora  matched  in  sarias  or  parallel  to  as 
close  os  1%  initial  accuracy.  Both  JAN-R-11  approved 
Advanced  BT  rasistors  and  low-ronge  BW  insuiated 
wira  wourtds  are  available  in  Matched  Pairs.  Usa  tha 
coupon  to  sand  for  Bullatin  B-3. 


ACCURACY  AND  ECONOMY  in  closa  tolerance 
opplications  make  IRC  Deposited  Carbon 
PRECISTORS  ideal  for  television  and  similar  cir¬ 
cuits.  Thay  ora  outstanding  in  their  ability  to 
provide  dependable  performance  in  circuits  whare 
tha  characteristics  of  carbon  composition  rasistors 
ora  unsuitable  and  wire-wound  precisions  too 
expansive.  Manufactured  in  two  sizes,  200  ohms 
to  20  megohms  in  1%,  2%  and  5%  tolerance. 
Coupon  brings  full  details. 


For  fast,  local  service  on  standard  IRC  resistors, 
simply  phone  your  IRC  Distributor.  IRC’s 
Industrial  Service  Plan  keepts  him  well  suppUed 
with  the  most  popular  types  and  ranges — 
enables  him  to  give  you  prompt,  round-the- 
comer  delivery.  We’ll  be  glad  to  send  you  his 
name  and  address. 


INTHNATIOMAl  RESISTANCi  CO. 

403  N.  MOAO  ST.,  PHIIADEIRHIA  I,  PA. 

Pleos®  COfT.fV*^  i 


ll/WiA«,-tJ(t  djxjujjt  -wv- 


Pow*r  RMsitfors  *  Mtfltipli«r» 

*lnsu(QtMd  Composition  Rosistors*  Low 
WottoQ*  Wir«  Wounds  *  Controls 
*  Rhoostots  *  Voltogo  Dividors  • 
Procisions  *  Oopositod  Carbon 
Prodsfors  *  HP  and  High  VoHog* 
Rosiftors  *  hfulatod  Chokat 


NAMF 


INTERNATIONAL 
RESISTANCE  COMPANY 

401  N.  Brood  Siroot,  PhllodolpMo  B,  Po. 

!■  Cmmdm:  Intsmolluwl  Roststoncs  Co.p  lld^  TmtoMo,  Ucontoo 


COMPANY 


ADDRESS 


OPERATK 
DU  MC 


'ENDABlLlTY 


MANCE 


DU  MONT  MASTER  SERIES 
TV  TRANSMIHERS 


^  Choose  Du  Monl  Iransmitlers  for  years  of  rugged,  trouble  free 
performance  al  lower  initial  investment  and  lower  operating 
costs. 

Compare  facts  — not  claims  — compare  transmitters  on  actual 
operating  records.  Check  tube  life,  cost  of  tubes,  performance, 
depiendability. 

Based  on  such  facts,  the  Du  Mont  completely  air-cooled  trans¬ 
mitter  leads  in  all  factors  that  spell  practical  operation  with  the 
finest  picture  transmission. 

^  Detailed  information  on  the  Du  Mont 
Master  Series  Transmitters,  on  request. 


Savings  ol  almost  SO^e  of  tube  costs. 

Up  to  four  times  the  service  from  each 
set  of  tubes. 

Convenience  and  ease  of  operation. 

The  advantages  of  the  complete  Du  Mont 
Transmitter  Control  Console  housing  all 
control  and  monitoring  equipment  for  the 
transmitter. 

These  advantages,  along  with  countless 
others,  offer  you  the  finest  in  telecasting 
operation  with  a  minimum  of  operating 
expense. 


iQi’iPMiNi  nivisioN.  ‘42  ii.\RniNG  .^v^.  n.  j.  •  ni'  mont  niiuork  anh 

S  •  IH!  MOMS  JiUtN  \XA^^.^^\KIH  lMIV|s|ON  SU  OIOS.  NI\X  \OKK  4.  N  Y 

rMlMU  Kt.ll,  I’A.  •  HOMI  Ol  I  l(  I  S  ASO  I'lANI.S,  I’ASSAIC  ANO  I  ASI  l'AII  K>ON.  N.  J- 


no  MOST  lAHORAlORIIs 
UAHO.  *>14  MAOISON  AN 
VnO.  UAMIINOU>N,  l».  i 
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ADVENTURES  IN  ELECTRONIC  DESIGN 


Centralab  Announces  the  NEW 
MODEL  2  RADIOHM  CONTROL! 


ALL  MODEL  2  CONTROLS  ARE  %"  IN  DIAMETER  —  RATED  AT  K,  WATT. 


Hiri  thi  y  aki  '  C  cntr.il.ib's  Moiltl  2  R.idiohm  Controls. 
nt.sii;iKi.i  by  skilled  (  intraLib  engineers,  these  new  c|u.ilitv 
controls  .tre  used  in  television.  r.idio,  sound,  motion  picture 
■ind  other  electronic  ecjuipment.  Precision-built  with  .i  spe- 
ci.il  composition  resist.ince  m.iterial  securely  bonded  to  a 
hii;h  c|uality  phenolic  base,  they  ^ive  you  lower  noise  level 
.  .  .  lontter  life.  Yes —  examine  the  new  CiRI.  Model  2 
Radiohms  and  see  why  it  will  pay  you  to  use  these  finer  con¬ 
trols  in  the  eijuipment  vou  manufacture.  See  how  Model  2  s 


clinched  terminals  insure  firm,  positive  connections.  See  how 
.Model  2  s  complete  line  of  S  basic  switches  S  and  1 
amp.)  ttives  you  21  switch  combinations  for  real  fiexibihty 
in  application  and  design.  See  how  Model  2's  tap  positions 
at  s7'.>,  50  and  62' a  percent  of  rot.ition  simplify  wiring 
problems.  'N'es  —  check  j/J  of  the  oo/st.inJiiii;  \  of 

C.entralab's  fine  new  Model  2  Radiohm  Controls  and  you  II 
ajiree  they're  the  ri^ht  controls  for  you.  For  complete  in¬ 
formation,  see  your  (ientralab  representative  or  write  direct. 


Cen^al^  —  DEVELOPMENTS  THAT  CAN  HELP  YOUi^ 


Division  of  GLOBE-UNION  INC.  •  Milwoukee 


OTHER  MODEL  2 
RADIOHM  CONTROLS 


Loft;  switch  typo — with  tops. 
Right:  switch  typo — twin. 


Loft:  plain  typo.  Right:  plain 
typo  —  cancontric  shaft,  twin 
with  taps. 


Centralab  reports  to 


II 

m. 


!  ■' 


T  I. 


Size  aiul  Weight  ^^crc  impuiraiit  ^^*Il^lJclatu•^^  i<»  the  I'ra/er  C’uin- 
pany.  AiKklanJ.  \tw  Zealand  Tlut  s  why  this  firm  switelK\l  to 
Centralab  s  anuzinc  t*r:nuJ  i.Uitf  n/i  Ctuuit  tor  use-  Jti  tfie-  hear- 
inr*  aids  it  inanutaeiureN.  Frazer  tuuiid  tlut  Atnpti  J/J  make 


'/f  if  f  I  ’UTtr  (  cmpjny 

smaller  and  lighter  units  p»»sMb!e-  It  also  huind  that  this  tiny 
3*sta^c  audio-amphtier  helped  eut  produetion  costs  almost  6<)',r. 
Is  It  am  wonder  Fiazei  is  proud  of  bem^  first  in  the  Hritish 
1  mpire  to  use  Anipn  in  hearing;  aids? 


Centralab's  Ampec.  aboee.  is  an  inte- 
^:ral  asseinblv  of  tube  s«Kkets.  lapaei 
t»»rs,  icsistors  and  wirnu;  tombined 
into  I'lic  miniatiiu  amphtier  unit 


C.'‘Ul>!.ifi  lonsists  of  plate  lead  an. I 
^rid  resistors,  plate  b\-pass  and  lonp. 
line  eapaeitors  Nt  nmnitn  soldered 
et)nneetions  speid  production 


This  IS  the  new  (  RI. 
t"r  Still  used  in  T\'  sets  Varia¬ 
tions  »*f  this  (  entralab  Sttuofk  are 
available  i*n  special  <udcr. 


) 

/ 


Electronk  Industry 


■r  M.Klel  ■  T’ 

R.iJiohm  Control  ---  plain 

l  et  (Aiitialah  s  eo 

mplete  R.iJiohm  line  lake  car 

c-  of  your  special  needs.  ' 

iX’ide  ran>:e 

ami  switch 

types  -  -  is  no  lar>:er  than 

of  sanations;  Al 

oJt,l  *'l\  "  —  Wirt  wound.  5 

watts;  or  composition  ly| 

pt,  1  watt 

A  ■  a  dime  t  si 
lature  appli 

peciallv  desi>:ned  for  min- 
cations. 

/:’*  —  composition  tvpe.  '4  watt  Diree 
^  '.M"  -  eomposition  tvpe,  ^  \  watt. 

:t  contact,  6  resistance  lap 

ers  MoJtl 

I'lir  hy  pjss  or  iiiuplin>;  .ipplicalioiis, 
(link  <  RI.  s  oticmal  line  of  iirainic 
di>t  and  tubular  Ih  K.tp,  Pne  Hr- 
K.ip>  art  Miiallti  than  a  dime! 


art  rtlti-r  and  h>  paHi  ca¬ 
pacitors  comhintnt:  hi4:h  vtdta^c.  small 
sl^c  and  a  \arictv  ot  terminal  connec¬ 
tions  to  tit  most  I  V  needs. 


Cttjmn  Tnmnur)  ate  made  in  five 
ba>it  types.  Full  tapaeity  ehanyte 
within  ISO”  rotation  Spring;  pressure 
maintains  constant  rotor  balance. 


10 


Centralahs  development  of  a  reM^lutionary,  ne^^  SliJt.  Suttih  >;iNes  you  improved 
AM  and  FNf  performance!  Flat,  horizontal  dtsicn  saves  vaiuahle-  space,  allows  short 
leads,  e«»nvenient  location  to  mils,  reduced  lead  inductances  fi>r  increased  effieiency 
m  h»w  and  Inch  freepieneies  f  R|  ShJt  Suitiht\  are  rucired  and  dtptndahle 


11 


Great  Step  forward  in  switching  is 
(.RL  s  New  R  rfjry  Coil  jnJ  Cam  In- 
Jt  \  Suit(h.  Its  Coil  sprin^i  >»ives  >ou 
snxKitlnr  aetnm.  loncer  life 


CAL  LIBRARY! 


IMPORTANT  BULLETINS  FOR  YOU 


Choose  From  This  List! 


Centralab  Printed  Electronic  Circuits 

973  Ampic  tliitt-luK.  P  r.  amplifitr. 

42-6  —  Coi  i'l  AiF  —  P.  h  C  cnuplinj;  plate. 

999  —  Pfnidbe  Couplate  —  spetializtJ  PI  C.  CDupliri); 
plate. 

42-9  PiLHFC  —  Printed  I'leetriinic  Circuit  filter. 

Centralab  Capacitors 

42-3  -  BC  Tubular  Hi  Kaps  —  capatiturs  tur  use  where 
temperature  ciiiiipensatiiin  is  unimportant 

42-4  —  HC  Disc  Hi-Kaps  — miniature  eeramic  HC  eapaeiturs. 

42-10  —  MiA'o-Kaps  —  hi>;h  sultajre  eapaeitors  tor  TV'  appli- 
eatinn. 

695  Cfra.miC  Trimmfk.s  —  CRI.  trimmer  eatalnj; 

981  — Hi-V'o-Kaps  —  capacitors  tor  TV'  application  For 
lubbers. 

42-18  T(i  (iAP.scrroRS  —  temperature  compensating;  capaci¬ 
tors 

814  CiAPACnoRS  “ln>;li-solta>;e  capacitors. 

975  -  -  FT  Hi  Kaps —  leed-tliru  capacitors. 


Centralab  Switches 

953  — Simr  Swncii  — applies  to  AM  and  FM  switclnnf;  cir¬ 
cuits 

970  I.FVFK  Sw  It  Cl  I  —  shows  indexing  combinations. 

995  Roiaky  !sw  l  icit — schematic  application  diagrams. 

722  —  swncii  (iAiAioG  —  facts  on  (,RI  S  complete  line  of 
switches 

Centralab  Controls 

42-7  —  Modfl  "1"  Rawoiim  —  world's  smallest  cominercially 
produced  control. 

697  —  V'akiahif  Resistors — full  facts  on  (  Rl.  V'aiiable 
Resistors 

Centralab  Ceramics 

720  Cfkamic  C.malog  —  CiRl.'s  steatite  and  ceramic  prod¬ 
ucts. 

General 

26  C'lENFRAi  Catalog  —  Combines  Cientralab  s  line  of 
proelucts  foi  jobber,  ham,  experimenter,  scisiceinan  or 
industrial  user 


Look  to  CENTRALAB  in  1949!  I'irst  in  component  rese,ircli  tli,it  means  lower  costs  for  the  electronic 
industry.  If  you're  planning  new  ct|uipment,  let  Ccntralab's  sales  and  engineering  service  work  with  you,  I'or 
complete  information  on  all  (  Rl.  products,  get  in  touch  with  your  (  entralah  Representative.  Or  write  direct. 


CENTRALAB 

Division  of  Globe-Union  Inc. 

900  Eost  Keefe  Avenue,  Milwaukee,  Wisconsin 

Yes — I  would  like  to  hove  the  CRL  bulletins,  checked  below,  for  my  technicol  library! 

□  973  C  429  ^  42  18  □  953  □  953  □  722  □  720 

□  42  6  □  42  3  C  695  □  814  970  □  42  7  □  26 

□  999  C  42-4  □981  □  975  □  995  □  697 


Nome 


TEAR  OUT  COUPON 

for  the  Bulletins  you  want  - 

Ceit^il^b 

Division  of  GlOBE-UNiON  iNC.  •  Milwoukee 


City 


Stote 


TV  Monitor  Console 


How  Karp  Makes 
Custom-Built  Metal  Cabinets 
and  Boxes  at  Prices  that  Compete 
with  those  of  Stock  Items 


Induction  Heater  Housing 


The  advantages  and  true  economies  of  Karp  custom-built  cabinets,  boxes,  or 

housings  over  stock  items  ore  these: 

*  Your  own  exclusive  design  distinguishes  and  "styles"  your  product  . .  .  gives 
it  more  market  value. 

^  Flexibility  of  construction  details  speeds  and  simplifies  your  final  assembly 
— soving  you  time  and  money. 

^  Our  vast  stock  of  dies  can  save  you  special  die  costs. 

*  Our  70,000  square  feet  of  modern  plant,  with  hundreds  of  craftsmen,  means 
ample  capacity  for  mony  types  of  work— simple  or  elaborate— at  ane  time. 

*  Plant  is  fully  equipped  with  every  mechanical  facility  that  aids  economical 
production. 

^  Finishing  is  done  in  dustproof  point  shop,  with  latest  water-washed  spray 
booths  and  gas-fired  ovens  mechanically  and  electronically  controlled. 

*  We  make  no  stock  items  or  products  of  our  own.  Our  plant,  time  ond  effort 
are  100%  for  our  customers'  work. 

*  Our  engineering  staff  can  help  solve  any  possible  design  and  production 
problems. 

*  It's  results  that  count— and  we  give  you  the  results  you  want. 

Write  for  illustrated  data  book  describing  our  facilities  and  showing  the  wide 

range  of  sheet  metal  fabrication  we  do. 

CABINETS  •  BOXES  •  CHASSIS  •  HOUSINGS  •  ENCLOSURES 


Chassis 


Marine  Radio  Housing 


215  63rd  STREET,  BROOKLYN  20.  NEW  YORK 
>/f.  77/  Ut  /y/fr/  e  Ur /a/ 


Cabinet 


\ 

:  1  ^ 

•e  * 
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97  products  made  more  saleable  with 
General  Electric  miniature  lamps! 


AMUSIMINTS 
co(n-op*fo*»d  garnet 
phonograph 
football  downt  morkor 

AUTOMOTIVI 
ignition  koyholo  light 
backup  IlghH 
trouWo  lights 
motor  coach  lamps 

AVIATION 
airplano  marker  lights 
pilot  bolloon  ebsorvation  light 
instrwnsont  and  indicator  lights 
possongor  reading  light 

COMMIICIAL 

elevator  indicator  lights 
call  light 
lighted  displays 

COMMUNICATIONS 

radio  dial  light 

code  signal  light 

portablo  telephone  trouble  lamp 

telephofto  switchboard  lamp 

PAIM 

electric  fence  potential  indicator 
egg  candling  lamp 
hand  lantern 
tractor  lights 

HOUSiHOlD 
candlelight  lamps 
sewing  machine  lights 
blown  fuse  indicator 
darning  light  tamp 
telephorte  dial  light 
bathroom  scale  illuminator 
clock  light 
night  light 
switch  locator 


illurrtnoted  h«us«»  r>umbers 
closet  lights 
keyhole  ligt  t 

indicator  lights  or*  oppiiances 
illuminated  doorbell  pushbutton 
vacuum  cleaner  headlight 

INDUSTRIAL 

color  comparator 
oil  well  gouge 
inspection  lamps 
voltage  regulator 
noon  oscillator 
neon  voH  meter 
minor's  cap  lamp 
lighted  meters 

INSTRUMINTS 
seismograph  lamp 
oscillograph  lamp 
galvanometer  lamp 
microscope  illuminator 
optical  pyrometer  lamp 
recording  micrephotometer  lamp 
electronic  calculator  lamps 

MARINI 

binnacle  lamp 
boat  anchor  light 
buoy  light 
motor  boot  lamps 

MIDICAl 

hospital  annunciators 
surgical  headlamp 
illuminated  tongue  depressors 
ear  applicator 
electrocardiograph  lamp 
surgical  instrument  lamps 

MILITARY 

range  marker  light 

field  artillery  atimuth  light 

gun  sight  lamp 

practice  pistol  lamp 


MISCiLLANIOUS 
vending  machines 
fishing  bobber  light 
motor  scooter  lamp 

NOVILTY 

ornamental  flashlight 
lighteu  pencil 
lighted  ernoments 
raior  light 
compact  light 

illuminated  mognifying  glass 
purse  light 

RHOTOGRARHY 
film  printer  lamp 
film  viewer 
film  slifle  proiectors 
photoflash  battery  tester 

RAILROAD 

trainman's  hand  lantern 
train  dispatcher's  control  boord 
subway  cor  door  indicator 
locomotive  control  ponel 

SAfCTY  DiVICiS 

bicycle  lights 
truck  signal  flare 
highway  caution  beacons 
traffic  b^on 
photocell  exciter  lamps 
fire  alarm  signol 

TOOLS 

lighted  screw  driver 
lighted  plumb  bob 

TOYS 
toy  troins 
lighted  banks 
wheeled  toy  lamps 
doll  house  lamps 
code  practice  set 


Many  a  bright  design  idea  starts  with  a  little  bulb! 


Designers  in  more  ami  more  fields 
—  from  inexpensise  novelties  to 
costly  instruments — are  turning  to  the  use 
of  General  Electric  miniature  lamp  hulhs 
wherever  light  can  add  serviceability, 
convenience,  safety,  beauty  or  sales  appeal 
to  their  products. 

Listed  above  are  y  out  of  hundreds  of 
successful  products  using  G-E  miniature 


hulhs.  Some  of  these  should  suggest  a 
profitable  G-E  lamp  application  in  io«r 
product.  Remember,  whatever  lamps  sou 
need.  General  Electric  makes  them  all  — 
all  types  and  sizes,  all  wattages  and  volt¬ 
ages,  filament  and  neon  glow,  tor  delicate- 
service  or  heavv  duty.  Cieneral  Electric 
lamp  specialists  will  gladly  help  you 
select  the  right  hulhs  for  your  job. 


You  cun  put  your  confidence  in— 


GENERAL  «  ELECTRIC 


FREE!  NEW  MINIATURE  LAMP 
CATALOG!  i  oMplete  gMtJv  to  se- 
iection  of  miniuturt  lutupi  for  aH 
uppUiations — the  first  eter  puh- 
lisheJ!  i.ists  /““S  types  ami  sizes 
u  ith  speeif  ieations.  applications 
ami  prices,  tor  your  free  copy, 
u  rite  (leneral  l.lectric  (  ompany. 
Ditision  \ela  Park, 

(levelami  12,  Ohio. 
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Let  OHMITE  Engineers 
BACK  UP  Your  Engineers 

IN  SOLVING  YOUR  RESISTANCE 


I 


I 


^^u^aStocJtolSe4je/uU 


WmU 


©IHIMDTE 


Standard  DC 


^Output  voltoge 


12  28  48  125 


**loodinompcret  5-1S-40-100  5-15-50  5-10-30  15  5-10 


Rvgiilolion  Accuracy  0  25%  from  '4  (or  no  load  in  "0"  modtis) 
to  full  load 


Rippit  voltage  RMS 
Max. 


^Adjustable  *  10%, -25% 

'*lndividual  models  identified  by  indicating  output  voltoge  first 
then  amperes  Example  :E-6-5  6  VDC  <a  5  amperes 


SPECIALS  Your  particular  requirements  can  be  met  by  employing  the  ORIGINAL 
SORENSEN  CIRCUIT  in  your  product  or  application. 

SORENSEN  REGULATORS  can  be  designed  to  meet  JAN  specifications. 

SORENSEN  engineers  are  always  available  for  consultation  about  unusual  regulators  to 
meet  special  needs  not  handled  by  THE  STANDARD  SORENSEN  LINE. 

.^itcx^ituxc 


^Forensen 


and  company,  inc. 


Input  voltage 


95-125  VAC  single  phase  50-80  cycles: 
adapter  available  for  230  VAC  operotion 


Recovery  time 


0  2  seconds  —  value  includes  charging  time 
of  filter  circuit  for  the  most  severe  chonge 
in  load  or  input  conditions 


electronic  voltage  regulators 


b,  sorens*"  _ 


MAXIMUM  ACCURACY 


•  MINIMUM  DISTORTION 


e  FREQUENCY  INSENSITIVITY 


Standard  AC 


sooo 

Model  in  VA  Capacity  ISO  250  2000  10000 

500  1000  3000  15000 

Regulation  — 

Bacic  05%  0  2%  0  2%  0  5% 

Accurocy  — 

5  02%  0.1%  0.1%  02% 

Hormonic  — 

Basic  5%  max.  5%  mox.  5%  mox  5%  max. 

Distortion  — 

$  3%  mox.  2%  max.  3%  max.  3%  mox. 

Input 

95-125  VAC  also  ovailable  for  190-250  VAC 

voltoge 

single  phase  50-60  cycles 

Output 

odjustoble  between  110-120;  220-240  in  230  VAC 

voltage 

models 

Lood  range 

From  0.1  load  or  no  lood  ("0"  models)  ot  roted 
accurocy 

P.F  range 

Down  to  0.7  P  F.  oil  $  models  temperoture  com¬ 
pensated 

NOTE;  Regulotors  can  be  hermetically  sealed 

ELECTRONICS  — August,  1949 
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Mineral 


Synthetic; 


Holowox. 


M  A  Jgj|]C  •  •  • 

You  can  now  select  those  characteristics  in  paper  capacitors 
best  fitting  your  operational  requirements,  by  simply  specifying 

AEROVOX  D,M,ForH 


•  Don'l  settle  for  anything  less  than  a  custom- 
lilted  capacitor  one  definitely  meeting  your  op- 

erational  requirements  not  just  the  usual  hand-  ™ 

me-down  capacitor. 

And  that  spells  Aerovox.  For  in  addition  to  the  widest  range  of  casings, 
dimensions,  mountings  and  terminals,  Aerovox  also  offers  a  choice  of 
impregnants.  Those  impregnants  Hyvol  D  (castor  oil),  Hyvol  M  (min¬ 
eral  oil),  Hyvol  F  (chlorinated  synthetic)  and  Hyvol  H  (halowax)  deter¬ 
mine  the  operational  characteristics  of  corresponding  Aerovox  paper 
capacitors.  Each  has  distinct  advantages  as  per  the  handy  reference  table 
above. 

Such  custom-fitting  of  capacitors  to  your  particular  capacitance  problem 
is  typical  of  Aerovox  application-engineering  service. 


ENGINEERING  AID... 

•  Send  us  those  capacitance 
problems  and  requirements. 
Our  engineers  will  gladly  col¬ 
laborate  in  working  out  the 
most  satisfactory  solutions. 
Further  data  on  request. 


^J^pacito^ 


rOR  RADIO-ELECTRONIC  AND 
i  INDUSTRIAL  APPLICATIONS 

I  aTrOVOX  corporation,  new  BEDFORO,  MASShI,^ 

Suit  IfFiCEt  la  ail  Piiatirai  Cities  •  Eipart:  13  E.  40tk  ST.,  Ien  Ttu  If; 
Cakla:  ‘aiLCI’  •  It  Caat<a:  AEIOVOX  CaiABA  IT|.,  JlaiiuTaa^jJii 
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2  Waldes  Truarc  Rings  Save  Space 
...cut  costs. ..Lock  entire  chuck 


INTERLOCKING  RING:  Used  instead  of  a  locknut,  Truarc  interlocking  ring 
’^5107-343  locks  hondwheel  assembly  securely  on  impoct  sleeve  of  Jocobs 
chuck.  Saves  7/32  inch  in  cveroll  length.  Eliminotes  topping.  Chuck's  top 
speed:  5CX)0  RPM;  Truorc  ring  is  dynomicolly  bolonced  to  withstood 
50.000  RPM’s.  Services  eosily  with  o  screwdriver. 


INTERNAL  RING:  Used  instead  of  a  shoulder  screw,  Truarc  internal  ring 
^5000*37  locks  disc  over  boil  looding  hole.  Saves  1  8  inch  m  overoll 
diameter.  Eliminates  tapping.  Withstonds  mochine  vibrotion  and  vibra* 
tion  from  impact  device  within  chuck.  Used  with  Truorc  pliers,  it  focili* 
totes  assembly  and  disossembly. 


2  Waldes  Truarc  Retaining  Rings  secure  the  entire 
mechanism  of  new  spindle  nose  lathe  chuck  for 
Jacobs  Mfg.  Co.,  Hartford,  Conn.  Truarc  gives 
Jacobs  a  finer,  more  compact  product,  and  at  lower 
cost  than  possible  with  any  other  fastening  device. 

Wherever  you  use  machined  shoulders,  nuts,  bolts, 
snap  rings,  cotter  pins,  there's  a  Truarc  Ring  that 
does  a  better  job  of  holding  parts  together. 

Truarc  Rings  are  precision  engineered.  Quick  and 
easy  to  assemble,  disassemble.  Always  circular  to 
give  a  never-failing  grip.  They  can  be  used  over 
and  over  again. 

Find  out  what  Truarc  Rings  can  do  for  you.  Send 
your  drawings  to  Waldes  Truarc  Engineers  for  in¬ 
dividual  attention,  without  obligation. 


2  TRUARC  RINGS  GIVE 
6  BIG  ADVANTAGES 


•  Cut  overall  length  7/32  in. 

•  Cut  overall  diameter  1/8  in. 

•  Eliminate  cost  of  tapping 

•  Withstand  up  to  50,000  RPM’s, 
give  a  factor  of  assurance  of  10 

•  Withstand  machine  vibration 

•  Facilitate  assembly,  disassembly 


WoldM  Kohinoor,  Inc.,  47-16  Auttnl  Ploc«  E-8 

Long  Island  City  1,  N.  Y. 

Pitas#  stnd  26-pogt  Dota  Book  on  Woldts  Truorc 
Rotoining  Rings. 


Compony. 


RETAINING  RINGS  i 

WAIDES  KOHINOOa,  INC.,  LONG  ISIAND  CITT  I,  NEW  YORK  |  City. 

f»n.  nmt.  La.  m 
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The  EDO  symbol  has  been  known  and  recog¬ 
nized  for  nearly  a  quarter  of  a  century  in  the  aircraft 
industry  as  the  mark  of  quality  equipment,  engineered  to 
perfection  and  manufactured  with  meticulous  precision. 

Now  EDO’s  famed  "Flying  Fish”  insignia  is  be¬ 
coming  increasingly  evident  on  highly  important  elec¬ 
tronic  devices  of  the  United  States  Navy. 

EDO’s  Electronic  Division  has  developed,  engi¬ 
neered  and  is  now  manufacturing  Sonar  equipment  for 
the  Navy  which  makds  possible  new  precision  and  accu¬ 
racy  in  under-water  detection  equipment.  Important 
commercial  applications  of  EDO-developed  methods  and 
equipment  are  visualized  for  the  future. 

EDO  CORPORATION 

COLLEGE  POIN  I 
L.  L,NEW  YORK 


SAVE  MOritV 


•  QtT  MOtte  WATTS  FOK  YOUK  KFCTIFISK  OOUAK 

--  KOTRON  SELENIUM  RECTIFIERS! 


1V4,  9~voll,  100  amp.  ccntwr-top,  fon-cool«d, 
fait-chargvr  KOTRON  RECTIFIER  144  cu.  in. I 


COMPARATIVE  SIZES  OF  RECTIFIERS  FOR  SAME  WATTS  OUTPUT 

I'riiporiionaic  savings  in  \i/c  and  weitsht  for  lim-voltase,  hiKh-cuireni 
applications  such  as  clcitro-platinK,  power  supplies,  etc. 


MWW  STAMPARP  fOR  HIOH-VOLTAPE  LOW-eURRENT 
SElERtUM  RECTIFIERS 


3d  Bridg*,  135  volt, 
4.75  omp.,  self'cooled 
KOTRON  RECTIFIER 


COMPARATIVE  SIZES  OF  RECTIFIERS  FOR  SAME  WATTS  OUTPUT 


ROTROM  ROWERECTOR 


KOTROR  MAIF-WAVE  STACK  RECTIFIERS 


STRIP  SEIERIUM  RECTIFIERS 


54  CLARK  STREET,  NEWARK  4,  N  I 


KOTRON. loo. 


_  manu¬ 
factures  selenium  rectih- 
ers  to  block  from  6  to 
40  soils  A.C.  rms  per  cell 
«ith  optimum  current 
rating  for  each  sohiAie. 
KOTRON  is  the  hrsi  to 
prcxlucr  commercial  ritti- 
lirrs  embiicl>ing  this  iita- 
iionship  In  high  vatlMgr 
applications.  KOTRON 
uses  feu  fr  teH$  th^m  ot- 
JiHAty  ret liHett— thus  re- 
liucing  sue  and  cost  In 
loss  collage  appliiations. 
KOTRON  ssorks  at 
higher  curreml  Jemutiet 
per  jv-  tm.  of  fettifying 
area  than  orJtmary  le- 
femium  retiifieri,  reduc 
ing  sue  and  lossering 


In  either  direction. 
KOTRON  sets  NFW 
standards! 

KtMKON  mechanical 
features  match  KOTItON 
superior  electrical  charac¬ 
teristics.  Square  nr  rec¬ 
tangular  plates  offer  max¬ 
imum  wattage  in  mini¬ 
mum  space  Rectifier  cells 
and  terminals  arc  me- 
chanicall>  inter  liKked  to 
prevent  twisting  out  of 
alignment  in  stack  as- 
sembl>  (pat.  pending). 
Double  lermirtals,  where 
necessar>.  facilitate  con 
nection  to  external  cir¬ 
cuits.  Echelon  terminal 
structure  eliminates  sol¬ 
dered  or  internal  stack 
connectuMis. 


I'ditrcs  new  cooling  principles 
increasing  current  capacity  10 
times  when  self-coolcd,  up  to 
times  when  fan-cooled  and 
in  intermittent  service.  The 
KOTRON  PO>X'ERECTOR» 
saves  sue,  weight  and  money 
in  man>  applications. 


INDLSPENSABLE  AS 
bOUBLERS  AND  TRIPl.ERS 
FOR 

TELEVISION*  RECEIVERS 
Max.  A.C.  line  voltage  input 
250  Aid.  Type  —  130  V.  rms 
VH)  Mu.  Type-  1.30  V.  rms 
Max.  inverse  peak  voltage 
2S0Mj.  Type  -  .360 
500  Aid.  Type  -  .360 
Max.  continuous  D.C.  current 
250  Aid.  T ype  —  250  Ma. 

.  ■'  -  500  Ma. 


JV.( )  I  RON 
whether  for  1  ampere 
thousands  of  amperes,  are^^^^^^H 
custom-built  and  tailored 
to  the  application  giving 
maximum  efficiency  with 
minimum  cost.  KOTRON 
rectifiers  are  manufactured 
by  selenium  rectifier  specialists 
with  years  of  technical  expe- 
riencc.  Their  specialized  engi- 
neering  knowledge  and  consult-  v 
ing  service  is  available  without  X 
,  obligation. 

Write  for  descriptive  sheets.  Submit 
specifications  on  your  requirements 
for  quotations. 


500  Aid.  Type 

Max.  instantaneous  peak  current 
250  Aid.  Type  —  1.5  amp. 

500  Aid.  Type  —  .3.0  amp. 

Average  operating  temp.  'F 
250  Aid.  Type-US’ 

500  Aid.  Type-l4^‘ 


75,  100,  t  200  Ma. 
HALF  WAVE  STRIP  RECTIFIERS 


Planar  Strip  Attemhly— 

Easy  mounting,  (iood  Space 
factor,  CtNiIer  Cfperation- 
Only  It)  Pteie  Parts. 


CORPORATION 


THE  Ft  Tt ME  HOIMS  UMEAT  MMOMISE 


Neither  ehanee  nor  mere  good  fortune 
li.is  brouglit  this  nation  the  finest  tele- 
])linne  service  in  the  world.  The  service 
Americans  enjov  in  such  abundance  is 
directly  the  product  of  their  own  imag¬ 
ination.  enterprise  and  common  sense, 

'I'he  |K‘o])le  of  America  have  put  bil¬ 
lions  of  dollars  of  their  savings  into 
building  their  telephone  system.  They 
h.ise  learned  more  and  more  ways  to  use 
the  telephone  to  adsantage.  and  have 
continnoiislv  encouraged  invention  and 
initiative  to  find  new  paths  toward  new 
horizons. 

Thev  ha\e  made  the  rendering  of 
telephone  service  a  public  trust;  at  the 
same  time,  they  have  given  the  tele¬ 
phone  companies,  under  regulation,  the 
freeilom  and  resources  they  must  have 
to  do  their  job  as  well  as  pissible. 

In  nils  climate  of  freedom  and  re- 
sponsibihtv,  the  Bell  Svstem  has  pro¬ 
vided  service  of  steadilv  increasing  value 
to  more  and  more  people.  Our  policv. 
often  stated,  is  to  give  the  best  possible 
serv  ice  .it  the  lowest  cost  consistent  with 
financial  safetv  and  fair  treatment  of 
emplovecs.  WT  arc  organized  as  we  are 
in  order  to  carry  that  policy  out. 


Bi.i  I,  Telephone  laboratories  lead  the 
world  in  improving  communication 
devices  and  tcchniciues. 

\\'estern  F.lectric  Company  provides 
the  Hell  ojxrating  companies  with  tele¬ 
phone  equipment  of  the  highest  qual¬ 
ity  at  reasonable  prices,  and  can  always 
be  counted  on  in  emergencies  to  de¬ 
liver  the  goods  whenever  and  w  herever 
needed. 

The  operating  telephone  companies 
and  the  parent  company  work  together 
so  that  improvements  in  one  place  mav 
spread  c|nickly  to  others.  Because  all 
units  of  the  System  have  the  same  serv¬ 
ice  goals,  gre;it  iK'ncfits  flow  to  the 
public. 

Similarlv.  tbe  financial  good  health 
of  the  Bell  System  over  a  period  of  manv 
vears  has  Ikcii  to  the  advantage  of  the 
public  no  less  than  the  stockholders  and 
employees. 

It  is  equally  essential  and  in  the  pub¬ 
lic  interest  that  telephone  rates  and 
earnings  now  and  in  the  future  be  ade- 
(luatc  to  continue  to  pav  good  wages, 
protect  the  billions  of  dollars  of  savings 
invested  in  the  Svstem.  and  attract  the 


new  capital  needed  to  meet  the  service 
opportunities  and  res|)onsibihties  ahead. 

There  is  a  tremendous  amount  of 
work  to  be  done  in  the  near  future  and 
the  System’s  teelmieal  and  humaii  re¬ 
sources  to  do  it  h.ive  never  lx.-en  better. 
Our  physical  erjuipment  is  the  best  m 
liistory.  though  still  heavily  loaded,  and 
we  have  many  new  and  improved  f.ieili- 
ties  to  incorporate  in  the  pl.mt.  I'.in- 
ployecs  are  com|K’tent  and  courteous. 
The  long-standing  Bell  Svstem  policv 
of  making  promotions  from  the  ranks 
assures  the  continuing  vigor  of  the 
organiz.ation. 

Wi  I II  these  assets,  with  the  traditional 
s|)irit  of  service  to  get  the  message 
through,  and  with  confidenec  that  the 
.\merican  jxople  miderst.nul  the  need 
for  maintaining  on  a  sound  finaneial 
basis  the  essential  public  services  per¬ 
formed  by  the  Bell  Svstem.  we  look 
forward  to  providing  a  service  Ix'tter 
and  more  valuable  in  the  future  than 
at  any  time  in  the  past.  W’e  pledge  our 
utmost  efforts  to  that  end. 

I.l  ROY  .\.  W'lI.SON.  rnmilrnt 
Ameriraii  Iflfiilmiif  .anti  rcU‘i;r  i|)li  ('imi|>any. 

(hi. ,11,  Ih,  I  'hs  Jinni.il 


IIKI.I,.  TKI.KPHO^'K  l..\B4IR.4TIIRIICK  exploring  and  inventing,  devising 

AND  PERFECTING,  FOR  CONTINUED  IMPROVEMENTS  AND  ECONOMIES  IN  TELEPHONE  SERVICE 


ALL  SIZES:  00  to  13  and  to  IV2  inch  inside  diameter 
ALL  COLORS:  red,  white,  blue,  yellow,  block  and  green 


Ideal  for  use  in  covering  coil  leads, 
transformer  leads,  coil  interconnec- 
tors,  pigtail  brush  leads  and  other 
electrical  insulation  applications. 

MITCHELL-RAND  COTTON  SLEEVINGS,  are 
of  loog  staple  fiber  yarn,  have  all  of  the  electrical 
insulation,  strength  and  flexibility  characteristics 
of  Miraglas  Sleevings  and  are  recommended  to 
users  who  prefer  cotton  to  fiberglas.  COTTON 
SLEEVINGS  are  available  with  treatment  to  pre¬ 
vent  frayed  ends  and  in  sizes  to  1  Vi  inch  ID. 


MIRAGLAS*  BRAIDED  SLEEVINGS,  of  con¬ 
tinuous  filament  fiberglas  yarn,  are  most  efficient 
for  insulation  requirements  which  call  for  ex¬ 
cessive  heat  resistance,  high  tensile  and  dielectric 
strength,  space  conservation  and  flexibility  .  .  . 
they  resist  rotting,  excessive  heat,  moisture,  over¬ 
load,  acid  and  dirt.  They  are  available  in  two 
average  wall  thicknesses:  .008"  and  .006"  with 
inside  diameters  from  1/16"  to  1/2"  in  1/16"  In¬ 
crements  (there  is  no  7/16"  ID  sleeving)  .  .  . 
MIRAGLAS  SLEEVINGS  are  available  untreated  or 
impregnated  to  prevent  frayed  ends. 


LIST  or  M-«  riOOUCTSi  FIMROIAS  VARNISHED  TUBING,  TAPE  AND  CLOTH  •  INSULATING  PARERS 
AND  TWINES  •  CABLE  FlUING  AND  POTHEAO  COMPOUNDS  *  FRICTION  TAPE  AND  SPLICE  •  TRANSFORMER  COM¬ 
POUNDS  •  fiberglas  saturated  sleeving  •  ASBESTOS  SLEEVING  AND  TAPE  •  VARNISHED  CAMBRIC  CLOTH  AND 
TAPE  •  MICA  PLATE,  TAPE.  PAPER.  CLOTH,  TUBING  •  FIBERGLAS  BRAIDED  SLEEVING  •  COTTON  TAPES.  WEBBINGS  AND 
sleevings  •  IMPREGNATED  VARNISH  TUBING  •  INSULATED  VARNISHES  OF  ALL  TYPES  •  EXTRUDED  PLASTIC  TUBING 
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/T'S  NEWS  in  the  Electrical  World,  and  it’s 

BRAND-NEW  PROOF 
OF  THE  VERSATILITY  of 

ADLAKE  RELAYS 


The  new  steam  generator  eontrol  shown 
here  was  built  to  the  speeifications  of  the 
Superheater  Company,  Inc.  It  posed  spe¬ 
cial  problems  of  timing,  load  and  control, 
since  it  was  originally  designed  for  use  on 
Diesel  lAK'omotives.  Adlake  Relay  engi¬ 
neers  provided  a  first-class  solution  to  these 
problems,  as  well  as  brand-new  proof  that 
Adlake  Mercury  Plunger-Type  Relays  are 
truly  I'ersatile! 

If  you  have  a  problem  involving  relays, 
the  same  .Adlake  engineering  skill  Ls  at  your 
dLspo.sal!  As  in  this  case,  where  .standard 
Adlake  Relays  were  modified  to  meet  re¬ 
quirements  of  the  installation,  we  will  cus¬ 
tom-build  the  relay  you  need  if  you  don’t 
find  it,  ready-made,  in  our  rt>lay  cabalog. 


Take  advantage  of  this  offer!  And  re- 
memlx'r  the  advantages  that  all  .Adlake 
Relays  already  provide,  for  any  relay  job; 

•  HERMETICALLY  SEALED:  Dust,  dirt,  mois¬ 
ture,  oxidation  and  temperature  changes 
can't  interfere  with  operation. 

•  MERCURY-TO-MERCURY  CONTACT  pre¬ 
vents  burning,  pitting  and  sticking. 

•  SILENT  AND  CHATTERLESS  -  NO  MAIN¬ 
TENANCE  REQUIRED 

•  ABSOLUTELY  SAFE  -  ARMORED 
AGAINST  IMPACT  AND  VIBRATION 

WRITF:  today  for  free,  illustrated 
Adlake  Relay  folder.  No  obligation,  of 
course.  .Address;  1107  No.  Michigan,  Klk- 
hart,  Indiana. 


>■  Adams  &  Westlake 


COMPANY’ 


Etlablilhad  1857  •  ELKHART,  INDIANA  •  New  York  •  Chicago 


AtoovfocFurors  of  Adtoko  Hormoh'coffy  Soalod  AAorcury  Rolays  for  Timing,  Load  and  Control  Circuits 
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Adlake  Engineers 
cooperate  with  ^ 

The  Superheater  Co.,  Inc., 

Division  of  Combustion  Engineering- 
Superheater,  Inc.  to  produce 
an  efficient,  foolproof  STEAM 
GENERATOR  CONTROL 
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in  communications... 


WILCOX  SERVES  THE  GOVERNMENTS  OF  THE  WORLD 

Wherever  oirplai^es  fly  — wherever  lives  depend  on  reliable  communications 
—  you'll  And  WILCOX  radio  transmitting  and  receiving  equipment.  From  the 
Scandinavian  countries  to  New  Zealand... from  Portugal  to  Pakistan,  the  govern¬ 
ments  of  the  world  select  WILCOX  because  of  its  proven  performance  under  all 
extremes  of  climate,  temperature,  and  humidity. 

As  with  many  governments,  WILCOX  is  being  used  by  the  United  States 
government  in  the  basic  communication  systems  for  the  Air  Force,  Signal  Corps, 
and  the  Civil  Aeronautics  Authority. 

The  governments  of  the  world  have  spanned  the  globe  with  WILCOX  com¬ 
munications.  From  the  Berlin  Airlift  to  the  Orient... WILCOX  equipments  carry  the 
messages  that  help  keep  freedom  a  vital  force  in  the  turbulent  affairs  of  the  world. 

WHITE  TODAY.  ..for  complete  information  on  all  types  of  point-to-point, 
air-borne,  ground  station,  or  shore-to-ship  communications  equipment. 


WILCOX  ELECTRIC  COMPANY 

KANSAS  CITY  MISSOURI 
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CUSTOMODE  is  the  answer  to  the  ever  expanding  requirements  of  audio¬ 
video  equipment.  Today  you  may  install  a  tuner,  an  amplifier  and  a  record 
changer  with  your  loudspeaker.  Tomorrow  you  can  add  a  TV  receiver,  a 
pick-up  for  micro-groove  records  and  a  record  cabinet.  The  illustrations 
show  a  few  of  the  hundreds  of  possible  arrangements  for  Home  Entertain¬ 
ment  Centers. 

Designed  by  leading  furniture  stylists  and  acoustic  engineers  around  a 
JENSEN  15-inch  loudspeaker  in  a  Bass  Reflex  Cabinet  —  the  very  ulti¬ 
mate  in  high-fidelity  sound  reproduction  —  CUSTOMODE  is  as  functional 
as  it  is  beautiful.  Its  "building  block"  versatility  enables  you  to  create  your 
own  layouts  as  you  wish,  when  you  wish 

Write  today  for  literature  and  scale  cut-outs.  Jensen  Manufacturing  Com¬ 
pany,  Division  of  the  Muter  Company,  6607  South  Laramie  Avenue,  Chi¬ 
cago  .58,  Illinois.  In  Canada:  Copper  Wire  Products.  Ltd..  351  Carlaw  Ave., 


Shown  above  is  Shelf  which  provides  for  inclusion  of  TV  receiver  or 
record  albums  in  a  CUSTOMODE  ensemble 
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DELTAMAX^^/ 


Where  can  YOU  use  a  Magnetic  Material 
with  these  specialized,  dependable  characteristics? 


I'he  properties  of  Deltamax  are  invaluable  f4)r 
many  electronic  applications,  such  as  new  ami 
improved  types  of  meshanical  rectifiers,  magnetic 
amplifiers,  saturable  reactors,  peaking;  trans- 
hirmers,  etc.  This  new  magnetic  material  is  avail¬ 
able  now  as  **packa>;ed'’  units  (cased  ctires  ready 
for  winding;  and  final  assembly)  distributed  by  the 
Arnold  orjjani/ation.  Fvery  step  in  manufacture 
has  been  fully  develope<l;  designers  can  rely  on 


c«>mpleie  consistency  in  each  standard  sire  of  core. 

I>eltamax  is  the  most  recent  extension  of  the 
family  of  special,  hi^h-c^ualiiy  electrical  materials 
produced  by  Allegheny  Ludlum,  steel-makers  to 
the  ele-irical  industry.  It  is  an  orientated  S0% 
nickel-iron  alloy,  characterized  by  a  rectan>;ular 
hysteresis  loop  with  sharply  defined  knees,  com¬ 
bining;  hi>;h  saturation  with  low  c<»ercivity. 
m  us  for  tei  hfiiiifi 


Xhe  Arnold  Fngineering  Company 

SUBSIDIARY  OF  ALLEGHENY  LUDLUM  STEEL  CORPORATION 

147  EAST  ONTARIO  STREET,  CHICAGO  11,  ILLINOIS  ..  .... 
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^11  illCTRICAl3^ 
MCASURING  INSTRUMENTS 
FOR  XW^JOB 


you  CAN  6E  SURE  ..  IF  II 

\\csrini>li<)usc 


This  Westinghouse  Instrument 


Savings  in  machine  time  up  to  75'/i  are  common 
among  the  users  of  the  American  1\k)1  Vi'orks 
(Company's  new  hydraulic  duplicating  lathes! 

A  standard  feature  of  these  lathes  is  the 
Westinghouse  h«)rsept)wer  instrument.  It  sht>ws, 
at  a  glance,  the  horsepower  being  consumed  by 
the  cut.  This  enables  the  operator  to  take  full 
advantage  of  the  capabilities  of  the  machine  and 
t«»  make  maximum  cuts  without  overloading. 
Machines  can  be  easily  operated  at  peak  loads, 
without  the  dangers  of  overtaxed  motors  and 
damaged  cutting  tiMtls. 


This  is  another  example  of  the  application  of 
Westinghouse  instruments  to  specific  problems. 
Vi'estinghouse  instruments  are  eugiueered  and 
built  to  give  you  reliable  performance  in  every 
application.  The  completeness  «)f  the  line  means 
electrical  measuring  instruments  to  fill  your 
nec-ds  exactly  in  every  field  of  industry. 

VC'estinghouse  instrument  specialists  are  avail¬ 
able  in  the  field  for  consultation.  (!all  your  near¬ 
est  VC'estinghttuse  office  or  write  Westinghouse 
Electric  (.'orporation,  P.  ().  Box  868.  Pittsburgh 
M),  Pennsylvania.  l-4o}7v 
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l-T-E  PM-EM 
CONSTRUCTION 


An  l-T-E  Type  PM-EM  Focus  Coil 
combines  a  permanent  magnet 
with  on  adjustable  electro¬ 
magnet.  Best  uniform-cross- 
section  enameled  copper  wire 
is  wound  on  a  core  of  acid-free, 
impregnated  paper.  Terminals 
are  securely  anchored.  The  en¬ 
tire  wound  assembly  is  com¬ 
pletely  enclosed  in  a  pressed- 
steel  case  which  is  zinc-plated  to 
resist  corrosion.  Inside  diameter 
sizes  ore  IVi’  and  P/4'.  The 
latter  size  is  designed  for  appli¬ 
cations  employing  mechanical 
centering  to  provide  a  wider 
range  of  adjustment  of  raster. 


6a//i/ 6e^/' rece//e/v 
ibr  /ess  cos/-- 


I  T  E  PM-EM  FOCUS  COILS  1 


“Choin”  savings  cut  production  costs 

I-T-'l£’s  performance-proved  PM-EM  Focus 
Coils  cut  your  costs  these  two  ways:  First,  the 
coils  themselves  cost  less.  Then,  they  operate  on 
a  smaller  and  less  expensive  power  supply  which, 
in  turn,  makes  possible  the  use  of  less  expensive 
controlling  rheostats.  I-T-E  Focus  Coils  are 
small,  compact,  and  lightweight  —  take  up  less 
space  and  help  keep  receiver  weight  down. 

Set  operation  it  improved 

Among  the  many  advantages  of  I-T-E  PM-EM 
Focus  Coils  is  their  low  operating  temperature — 
gained  through  use  of  lower  power  wattages. 
I-T-E  PM-EM  Focus  Coils  will  retain  proper 
focusing  over  a  wide  range  of  line  voltage  varia¬ 
tions.  The  outstanding  endorsement  of  better 
set  opreration  is  the  fact  that  today  one  of  every 
three  sets  equipped  with  magnetic  deflection 
means,  utilizes  an  I-T-E  Focus  Coil. 


Tailor-made  for  your  production 

I-T-E  makes  PM  -EM  focus  coils  for  use  with  1  O', 
1 2'  and  16'  kinescopes.  They  are  available  in  five 
standard  mountings,  and  any  specified  mounting 
can  be  supplied  upon  request.  For  components  to 
suit  your  particular  application,  I-T-E  will  pro¬ 
duce  tailor-made  units  to  any  specifications.  In¬ 
formation  needed  to  manufacture:  Type  of  tube; 
second  anode  voltage;  focusing  current  desired; 
special  considerations  for  mountings  and  leads. 

Use  our  engineering  service 
In  many  cases,  receivers  which  now  utilize 
ordinary  EM  typie  focus  coils  can  easily  be  modi¬ 
fied  to  take  the  I-T-E  Type  PM-EM.  A  simple 
change  in  design  can  mean  production  savings 
and  improved  operation  of  your  receivers.  I-T-E's 
design  engineers  will  be  glad  to  work  with  you  on 
modifications  —  consult  them  without  obliga¬ 
tion.  For  complete  information  on  I-T-E  Focus 
Coils  —  or  on  any  I-T-E  wire-wound  prod¬ 
ucts  —  write,  specifying  your  needs. 


FOCUS  COILS 

r 

The  Leader  n  echnical  xcellence 


RESISTOR  DIVISION,  I-T-E  CIRCUIT  BREAKER  CO.  ^ 

19th  A  Hamilton  Stroots,  Philodalphia  30,  Pa. 

l-T-i  Win-Wovnd  Products:  RESISTORS  •  DEFLECTION  YOKES  •  FOCUS  COILS  •  SPECIAL  MANUFACTURES 


EXPERIENCE  is  just  one  of 

the  factors  that  make  the  names  of  INSl'ROK 
and  Richardson  more  sit;nificant  to  manu¬ 
facturers  whose  products  require  laminated 
or  molded  plastics.  Richardson  customers 
benefit  from  this  experience  in  many  ways. 

(I)  Richardson  ex|X'rience  with  a  wide 
variety  of  plastic  materials  helps  you  select  the 
one  that  accomplishes  your  purpose  most 
effectively,  efficiently  and  economically. 


(2)  Richardson  experience  in  the  design 
and  production  of  Laminated  INSUROK 
and  Molded  INSl  ROK  products  has  re¬ 


sulted  in  savings  to  scores  of  manufacturers. 

(!{)  Richardson’s  many  proven  grades  of 
Laminated  INSl'ROK  are  available  in  sheet, 
rod  or  tul>e  stock  or  in  fabricated,  punched  or 
post-formed  cotnponent  parts  for  an  endless 
variety  of  applications. 

(4)  INSl'ROK  plastic  products  and 
Richardson  services  have  played  an  important 
part  in  the  development  and  refinement  of 
many  products. 

It  might  Im'  to  our  mutual  advantage  to 
know  how  thesr-  materials  and  services  can 
work  for  you. 


INSUROK  is  a  registered 
irade-niark  of  The  Richardson 
ConipaDy 


9'Xe  RICHARDSON  COMPANY 


CCNCRAL  omccs  LOCKLAND.  OHIO 


FOUNDEO  IN  lasa 


Sales  Headquarters:  MELROSE  PARK,  ILLINOIS 


32 


August,  /949  — ELECTRONICS 


1 


RATINGS 

CHARACTERISTICS 

Infrpr9t9d  according  to  RMA  sfondbrd  MS- 210 

Class  4}  Amplifiar^ 

-foch  Unit 

Heater  Voltage  {j:  10%)  12.6 

6  3 

VOLTS 

Heoter  Voltage 

12  6 

6  3 

VOLTS 

Moximum  Heater>Cothode  Voltage 

90 

VOLTS 

Heoter  Current 

450 

900 

MA. 

Maximum  Plate  Voltoge 

300 

VOLTS 

Plote  Voltage 

120 

180 

250 

VOLTS 

Maximum  Inverse  Plate  Voltage 

1000 

VOLTS 

Grid  Voltage 

-2 

-7 

-12.5 

VOLTS 

Maximum  Plate  Dissipation  (each  unit) 

4  2 

watts 

Plate  Current 

36 

23 

16 

MA. 

Moximum  Totol  Plate  Dissipation  (both  units) 

7  5 

watts 

Plate  Resistance 

1650 

2750 

4000 

ohms 

Maximum  Bulb  Temperature 

Transconductance 

11000 

6400 

4100 

jiMHOS 

(at  any  part  of  envelope) 

220 

c 

Amplification  Factor 

ie 

17.5 

16.5 

Maximum  DC  Grid  Current  (eoch  unit) 

6 

MA 

Grid  Voltage  (approx.) 

Maximum  External  Grid  Circuit  Resistance 

For  lb  — 100  liA 

-10 

-15 

-21 

VOLTS 

(each  unit) 

1 

MEG 

KAY  ELECTRIC  COMPANY 


PREPARE  FOR 

UHF  TESTING 

WITH  SWEEPING  OSCILLATORS  .  .  . 

SCANNING  REFLECTED  ENERGY  METERS  .  .  . 

VISUAL  VOLTMETERS  and  SPECTRUM  ANALYZERS 


The  UHF  MEGALYZER 

The  UHF  MEGALYZER  now  incorporates  increased  sensitivity, 
broadened  frequency  ronge,  and  improved  linearity  The  fre¬ 
quency  rongc  now  eitends  from  30  to  SOO  me  ond  is  useful  to 
1000  me.  The  moiimum  sensitivity  for  linear  operation  is  100 
microvolts.  The  equivalent  noise  input  is  opproiimately  20 
microvolts.  The  frequency  response  from  30  to  $00  me  is  within 
4  db  The  flatness  of  the  frequency  response  ond  sensitivity  ore 
only  slightly  deteriorated  between  SOiO  and  1000  me.  The 
froqucncy  resolution  is  still  100  kc.  The  UHF  MEGALYZER 
contains  a  sweepino  oscillotor,  (The  MEGA-SWEEP)  ond  on 
oscilloscope,  both  or  which  con  be  used  seporotely. 

The  UHF  MEGALYZER  contains  o  wovemeter  for  identifying  the 
frequency  of  unknown  signols.  By  use  of  on  auiiliory  caltbroted 
signal  generotor,  the  level  of  ony  unknown  signol  moy  be 
determined 

Price:  SB9$  00  F.  O.  B.  Foctory 


The  MEGALYZER  JR. 

The  MEGALYZER  JR  is  on  accessory  device  for  use  with  a 
MEGA-SWEEP  sweeping  oscillotor  ond  o  stondord  oscilloscope. 
These  three  devices,  when  used  together,  comprise  o  Visuol 
Voltmeter  ond  Spectrum  Analyzer  system  The  specificotions  of 
the  system  ore  the  some  os  those  for  the  MEGALYZER.  Either 
the  MEGALYZER  JR  system  or  the  MEGALYZER  con  be  used  for 
tuning  circuits  intended  for  selecting  crystol  hormonics,  stui^ing 
the  spurious  output  of  tronsmitters  or  generotors,  measuring  C  W. 
oscillator  rodiotion,  observing  the  modulotion  on  a  carrier  ond 
mony  other  opplications  ot  VHF  or  UHF. 

Price:  $2S0.00  F.  O.  B.  Foctory 


THE  UHF  MEGA-MATCH 

The  UHF  MEGA-MATCH  is  an  improved  design  of  the  widely 
used  MEGA-MATCH  which  increases  the  useful  frequency  rongc 
from  10-2S0  me  up  to  10  to  1000  me.  (VHF  MEGA-MATCH  still 
ovoiloble.)  The  UHF  MEGA-MATCH  ropidly  indicotes  reflected 
energy  over  o  swept  bond  width  up  to  30  me  through  the  VHF 
ond  UHF  ronges  MEGA-MATCH  units  now  in  customers'  bonds 
may  be  converted  to  cover  the  wider  frequency  ronge  ot  o  price 
of  $200.00 

Price:  VHF  MEGA-MATCH— $«9S.OO  F.  0.  B.  Factory 
UHF  MEGA-MATCH— $89S.OO  F.  O.  B.  Factory 


THE  CALIBRATED  MEGA-SWEEP 

The  CALIBRATED  MEGA-SWEEP  provides  single  diol  tuning  over 
the  entire  frequency  ronge  of  the  instrument  A  colibrated  diol 
IS  included  which  indicotes  the  center  frequency  of  the  swept 
output  to  sufficient  occurocy  to  place  the  wontec^  frequency 
Within  the  swept  ronge.  After  worm-up  ond  one  check  of 
operotion  the  CALIBRATED  MEGA-SWEEP  con  be  used  for  very 
long  periods  over  o  wide  continuous  frequency  rongc  (50  kc  to 
1000  me)  by  vorying  only  the  single  tuning  knob.  Sweep  widths 
up  to  30  me 

MEGA-SWEEPS  now  in  customers'  honds  con  be  chonged  to 
the  CALIBRATED  MEGA-SWEEP  Model  for  $5000 
Price;  S42S.00  F.  O.  B.  Foctory 


The  MEGA-NODE  SR. — A  NEW  INSTRUMENT.  Watch  our  next  advertisement  an¬ 
nouncing  the  MEGA-NODE  SR.,  a  UHF  and  Microwave  Random  Noise  Source — Fre¬ 
quency  Range  100-3000  me.  Read  Noise  Figures  to  20  db — Output  impedance  50  ohms 
unbalanced,  no  tuning  necessary.  Price:  $895.00  F.  O.  B.  Factory 


Prices  outside  U.  S.  A.  and  Canada  10%  higher. 


FOR  FURTHER  DETAILS  WRITE 


KAY  ELECTRIC  CO.,  25  MAPLE  AVE.,  PINE  BROOK,  N.  J. 

Telephone  CAIdwell  6-4000 

Monufocturers  of:  Mcgo-Motch,  Mego-Node,  Mcgoligner^  Mego-Pulser,  Sonoloter,  Sono-Groph,  Microwove  Mego-Motch,  Micro-Pulser. 
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BLAW-KNOX 


ANTENNA 

TOWERS 


specifications 

budget  meet ! 


Station  U’/fM  Ashtahula.Ohio 


in  cost,  have  the  strength  and  high  faetnr  of  Sitfety 
eharaeteristicof  Itlaw-Knox  design  and  engims-ring. 
The  ty|H-  S(iN  tower  completing  the  array  has  the 
additional  strength  to  support  the  heavy-duty  KM 
pylon  and  any  future  TV  requirements. 

Your  tower  pr«'scription  will  he 
promptly  filled  at  Itl.AVV-KNOX. 


IT^HK  consulting  radio  engineer  prescribed  uni- 
-*■  form  cross  .section  towers  of  maximum  strength 
and  ethciency  for  this  directional  array,  hut  the 
budget  demanded  a  minimum  of  exiH-nditure. 
S)  there  was  only  one  place  to  take  the  prescrip¬ 
tion— MLAW- KNOX. 

The  three  tyjM-  I,T  towers  illustrated,  although  low 


BLAW-KNOX  DIVISION  OF  BLAW-KNOX  COMPANY 

2077  FARMERS  BANK  BUIlDINe,  PITTSBURGH  22,  PA. 
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"  i22  MclroM?  A\cnuf 
W  hitnrv  1 1 1" 


Precision  Voltmeters 
FAST  ACCURATE  READIN 


READINGS 


2 


700 


to 


CDS 


me 


ANOTHER -/ip- SERVICE 

Person-to-Person  Help  With 
Your  Measuring  Problems 

Almost  anywhere  in  America, -/>/>-  held 
representatives  can  give  you  personal 
help  with  your  measuring  prohlems. 
They  have  complete  data  on  -/>/>•  in¬ 
struments,  their  performance,  serv  icing 
and  adaptability,  (,‘all  the  nearest  -hp- 
field  representative  whenever,  w  herever 
you  need  help  with  a  measuring  problem. 


BOSTON,  MASSACHUSiTTS 

Hurlinfsjmi*  A«s<Ki<iies 
2*'U  (,ommonvAe<ilih  A\e. 

Kl  nmore  6*HUK) 

CHICAGO  6,  ILLINOIS 

Altred  ('r<)sslr>  &  As\4iiiiies 
^19  Vv  .  Kjndolph  St. 

Stale  ‘’III 

CLEVELAND  IT,  OHIO 

M.  P  Odtil 

I'lH  Northlifld  A\enuc 

Potomat. 

DALLAS  5,  TEXAS 

Earl  \V  .  l.ipMomh 
nU  Stanford  Street 
I  oRan  6-5t)9" 

DENVER  10,  COLORADO 

Konald  it  Htmen 

So.  Humboldt  Street 
Sprute  9.^6« 

FORT  MYERS,  FLORIDA 

Arthur  l>nih  and  AsxKiaies 
P  ().  Box  iMt 
Eori  Myerx  I269M 

HIGH  POINT,  NORTH  CAROLINA 

Bixinx  K  (  ald^^ell 

Room  HO".  Securiiv  Hank.  HuildioR 

Phone  .^6‘'2 

LOS  ANGELES  46,  CALIFORNIA 

Norman  H,  Neely  Enterprises 


NEW  YORK  7,  NEW  YORK 

Burlingame  Ass«K'iaies 
II  Park  Place 
l)iKb>  9-12  lU 

SAN  FRANCISCO  3,  CALIFORNIA 

Norman  B  Neely  Enterprises 
95-1  Mossard  Street 
Douitlas  2*2f»09 

TORONTO  1,  CANADA 

Atlas  Radio  (  orporaiion.  Ltd. 
560  Kiny*  Street  Vi  est 
aserley  •l‘'6l 

WASHINGTON  9,  D.  C. 

HurlinKame  AssiKiates 
20P  S.  Street  N.  Vs . 

Decatur  KOOO 
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From  2  cycles  to  700  megacycles,  there’s  an  accurate,  easy-to-operate 
-hp-  voltmeter  to  fit  every  voltage  measurement  retjuirement.  You  can 
choose  from  5  precision  voltmeters  (including  a  battery-operated 
instrument)  the  ones  which  precisely  fill  your  measuring  need.  Each 
has  the  familiar  -hp-  characteristics  of  high  sensitivity,  wide  range, 
versatility,  compact  size,  and  time-saving  ease  of  operation.  These  -hp- 
prccision  voltmeters  are  used  by  radio  stations,  manufacturers,  research 
laboratories  and  scientific  men  throughout  the  world. 


INSTRUMENT 

FREQ.  RANGE 

VOLTAGE  RANGE 

ACCURACY 

INPUT 

IMPEDANCE  i 

-hp-  400A 

10  cps  to  1  me 

.005  to  300  V 

9  rongts 

Within  3% 

1  meg , 

16  shunt  1 

-hp-  4006 

2  cps  to  TOO  kc 

.005  to  300  V 

9  ranges 

Within  3% 

10  meg ,  1 

20  ppid  shunt 

-hp-  400C 

20  cps  to  2  me 

.0001  vtoSOOv 
Urnnges 

W.thin3% 

10  meg  , 

15  shunt  1 

-hp-  404A 
(Boiiety  Op  d  ) 

2  cps  to  50  ke 

.0005  V  to  300  V 

1 1  rongos 

Within  5Y« 

IOm.9, 

20  shunt 

-hp-4\0A 

20  cps  to  700  me 

0  1  «to300v 

7rong.B 

Within  3% 

10  meg . 

1  3  ^l^fd  shunt  | 

For  complofo  dofo  on  ony  •Hp- 
insfrumonf,  wriH  cA’rocf  to  Foe- 
Tory  or  confocf  fbo  noorosf  •hp- 
fothnitat  roprosontofivo. 


HEWLETT-PACKARD  CO. 

1876-A  PAGE  Mill  ROAD  •  PAIO  AITO,  CAIIFORNIA 
Export  Agents:  Frozor  &  Hansen.  Ltd. 

301  Cloy  Street,  Son  Francisco  11,  Colifornio,  U.S.  A. 


(Mlaboratonf  instnimenfs 

ro>  sriio  I  AND  AcceiACV 


\ 


PRODUCTS 


ith 


H 


WIRE 


ere 


w 


rr 


WIND 


AB  LITY 


PLUS 


FOR 


MIN 


IMUM 


OVER 


ALL 


WINDI 


NG 


COST 


AN 


MAXIMUM 


FORMITY 


N 


Plants:  Anaheim,  Calif.;  Detroit,  Mich.;  Fort  Wayne,  Ind.  Warehouses* and  Sales  Offices: 
*Atlanta,  Ga.;  *Bo8ton,  Mass.;  *Chicago,  III.;  Cleveland,  Ohio;  Dallas,  Texas;  Dayton,  Ohio; 
*Detroit,  Mich.;  *Kansas  City,  Mo.;  *Lo8  Angeles,  Calif.;  Milwaukee,  Wis.;  *Newark,  N.  1.; 
Philadelphia,  Pa.;  *Portland,  Oreg.;  *St.  Louis,  Mo.;  *San  Diego,  Calif.;  *San  Francisco,  Calif. 
EXPORT  SALES  OFFICE  —  LIONEL-ESSEX  INTERNATIONAL  CORPORATION,  IS  E.  26th  ST.,  NEW  YORK  10,  N.  Y. 


I  liGH  SPI'FiD  winding  *  whether  bobbin,  random 
or  gang  —  subjects  magnet  wire  to  punishing  treatment.  Insulating  tilm 
must  be  tough,  jet  pliable.  Copper  must  have  the  proper  degree  ot  anneal. 
The  spool-to-spool  uniformity  must  be  right. 

Essex  r.xtra-Test  Magnet  >X’ire  has  earned  an  unexcelled  reputation  in  the 
most  exacting  applications.  It  helps  insure  coils  of  uniform  size  and  resist¬ 
ance  value  maximum  turns  in  available  space  freedom  from  broken 
wires,  pile-ups,  crossed  turns,  runbacks,  spaced  turns,  and  frequent  tension 
'  -  ^  adjustments.  W'hen  vou  specify  Essex  Extra-Test  Magnet 

>X'ire  vou  can  be  sure. 
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CAflJ  fiCDflESS 


problm  iv/ffl 
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In  any  technical  business 
the  specialist  has  a  unique 
value  in  his  specific  field. 
It  is  logical  that  a  manufac* 
turer  of  a  specialty  product 
should  be  of  greater  value 
in  his  particular  field. 


Wim  FOR  TKHNICAL  INFORMATION 
AU  INQUIRIES  WIU  RE  PROMPTLY  HANDUO 


HuAfteiL  Si  GamfiaH4^ 

YONKERS  2.  NEW  YORK 


As  one  of  ihc  largest  procurers 
of  toroidal  roils  an<l  filters 
Burnell  &  Co's  farililies  and 
prodiietion  experience  have 
been  of  iinmeasiirable  technical 
and  economical  value  to  our 
customers.  Many  engineers 
have  benefitted  by  our  prompt 
terhnical  service.  Why  not 
bring  your  network  problem 
to  ns  for  the  most  practical  and 
economical  solution? 


EXCLUSIVE  MANUFACTURERS  OF 
COMMUNICATIONS  NETWORK  COMPONENTS 


When  tlie  "Banshee”,  the  Na\y'-<  I'2H-1  twin 
jet  tighter  streaks  away  from  a  sleek  Navy  carrier 
anJ  begins  climbing  "upstairs"  at  more  tlian  7000 
tecr  per  minute,  BH  I-iberglas  Sleeving  rides  along 
m  its  ^c^ected  insulation  job.  This  outstanding 
larner-based  fighter  plane  built  by  tlte  McDonnell 
Airiraft  Corporation  now  gives  the  \a\y  an  addi¬ 
tional  aerial  "punch", 

BH  riberglas  Sleeving  has  been  selected  for  use 
by  many  of  the  nation's  leading  aircraft  manufac¬ 
turers  because  it  meets  insulation  requirements 
fully  and  completely.  Whether  the  problem  is  one 
of  high  solt.ige,  fraying,  vibration  or  climatic 
changes.  HH  I'iberglas  Sleeving  can  i^- 


o  / 

DU  / 

Dn^ 

slVev 


upon  to  do  the  job  successfully  because  it  reUmt 
its  remarkable  flexibility,  heat  resistance  and  di¬ 
electric  strength. 

BH  I'iberglas  Sleevings  are  made  to  meet 
specific  requirements,  burnished  double-braided, 
triple  braided  and  heat  resistant  to  12()0°F.  if 
necessary.  St.iys  flexible  as  string  because  no  hard¬ 
ening  varnish  or  lacquer  is  used  in  its  manufacture. 
Cuts  without  fraying  and  won’t  deteriorate.  Use  it 
fit.ibly  in  your  plant  and  in  your  product.  Write 
(ly  for  samples. 

Bentley,  H.srkis  Meg.  Co.,  Conshomoc  ken.  Pa. 


•HH  Non-h ra>  iiik  I  itM-ntla*  S!<*e\ arf  matlr  by  an  exclusive  Bentley.  Harris  process  <  t*.  S.  Pat  \o.  23935.^0).  “PiberRlas"  ia  keg.  I M  of  l>wen>-(.'«)rninj(  Fibergla'.  C'urp 

- L'si-  corpoN  Ncm - 

Bentley,  Harris  Mf*;  O* ,  Dept.  Lo  I,  Conshohocken,  Pa.  i 

I  ..m  intcrc-Nc-.l  in  BH  Non-Frayins  F.hc-rslas  SIcc-vins - — TTTc - Send  samples,  pamphlet  and  prices 

(size or  )  I  on  other  BH  Products  as  follows: 

_ opc-r.iting  at  temperatures  of _ °F.  at _ volts.  Send  samples  | 

(product)  I  □  Cotton  or  Rayon  base  Sleeving  and 

so  I  can  SCI  liocc  BH  I  ibcrglas  Sleeving  stays  flexible  as  string,  vi  ill  not  cracic  when  bent.  Tubing 

□  Bcn-Har  .Special  Treated  I'iberglas 

NAMF._ _ _ _(  OMPANY _ Tubing 

ADDRISS _ _ _ _ 
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Follow  the  Leaders  to 


dai 
eimac  tet 
BE  had  by  w 

TO 

.‘■■'McCullough, 


top  mRODES 


•». ,  I  -.Ti 

4X500A 


4-lOOOA 


.  4Xt50A 


dfnd  T^^sons  why  they  are  the  criteria  of 

'  V 

good  design ,ina^  efectronic  equipment. 


These  tubes  bear  the  trademark  ’'Eimac"  ,  .  Important  .  because  't 

reflects  the  basic  Integrity  of  Eltel-McCuNough.  Inc.— a  tredemark 
synonymous  with  quality. 


Operational  characteristics  are  conservatively  rated;  consequently  ,  .  . 
Eimac  Tubes  operate  within  their  ratings  at  a  fraction  of  their  >eak  abilities. 


(IMAC  FIELD  REFRESENTATIVES 


There  are  Eimac  representatives,  qualified  to  assist  with  your  vacuum  tube 
problems  and  service  ...  as  close  as  your  telephone.  Please  take  advantage 
of  their  council  .  .  .  talk  over  your  tube  problems  with  them  .  .  .  there  Is 
no  obligation. 


EITEL-McCULLOUGH.  INC. 
San  Bruno,  California 

Eiport  Agents:  Frazar  ft  Hansen.  301  Clay  Street.  San  Francisrn.  California 


ELECTRONICS  — dugost,  1949 


Outstanding  operational  stability 
Eimac  tubes. 


inherent  characteristic  of  all 


"Clean  "  mechanical  design,  plus  a  coordinate  balance  In  the  chemical  and 
physical  properties  of  internal-structure  materials  gives  these  tubes  the 
ability  to  withstand  abnormal  momentary  overloads,  as  well  as  thermal  and 
physical  shock. 


Millions  of  hours  of  proven  performance  In  the  key  socket  positions  of 
electronic  equipment  Is  evidence  of  Eimac  superiority. 


Standardization  of  test  procedures  and  uniformity  of  production  produce 
coinciding  tube  characteristics  assuring  unvarying  equipment  performance. 


Tim  Coalllev 
Coaklev  Sales  Office 

11  Beacon  $t 
Boston  8,  Mass 


Herb  Becker 

1406  So  Grand  Ave 

Los  Angeles  IS,  Calif. 


Adolph  Schwartz 

220  Broadway  Rm  1609 

New  York  7.  N  Y. 


Royal  J  Higgins 
Royal  J  Higgins  Co 
600  S  Michigan  A»e  . 
Chicago  S.  Ill 


M  B  Patterson 
Patterson  ft  Company 
1124  Irwin-Keasier  Bldg 
Dallas  I,  Tcias 


Dave  M  Lee 
Dave  M  Lee  Co 
2626  Second  Ave 
Seattle  I.  Wash. 


Clyde  H  Schryver 
Clyde  H  Schryver  Sales  Co 
4SS0  Main  St  .  Rm  224 
Kansas  City  S.  Missouri 


J  E  Joyner.  Jr 
James  Millar  Associates 
P  O  Boi  116.  Sta  C 
Atlanta  S.  Georgia 


W  Clif  McLoud 
W  Clif  McLoud  ft  Co 
711  Colorado  Bldg 
Denver  2.  Colorado 


COM 


Aeronautical  Communications  Equipment 
3  0  9  0  OouKlas  Road.  Miami  33.  Florida 


Aerocom’s  new  V.  H.  frequency  AM  radiotelephone/telegraph  transmitter 
is  designed  and  built  to  operate  amid  ice  and  snow  or  steaming  jungles, 
and  what’s  more,  this  fine  transmitter  will  give  long  trouble  free 
efficient  service  with  low  maintenance  and  operating  costs.  k 


Model  VH-2  00 


The  TTTodel  illustrated  (V4t-20())  operates  on  one 
Crystal  Controlled  freL|uency  (plus  one  closely  spaced 
frequency)  anywhere  in  the  range  118-132  Mcs.  or  fWk 
132-163  Mcs.,  A-1  or  A-3  AM.  Nominal  carrier  power  jQJ 
200  watts  up  to  132  Mcs.,  reduced  power  up  tT>  163  mm 
Mcs.  Low  temperature  operation  using  gas  filled 
rectifiers.  Normal  temperature  operation  using  mercury 
vapor  rectifiers.  Relative  humidity  up  to  93%.  ('omplete  / 
technical  data  tin  request.  Aerocom  builds  other  radio- 
tclegraph/telephone  transmitters  with  accessories,  and 
invites  your  inquiry  if  you  have  a  communications  problem. 


CONSULTANTS.  DESIGNERS  AND  MANUFACTURERS  Of  STANDARD  OR  SPECIAL 
ELECTRONIC.  METEOROlOCICAl  AND  COMMUNICATIONS  EQUIPMENT 


DEALERS:  Equiptictro  Ltdg.,  Coixo  Postal  192S,  Rio  do  Jonciro, 
Brasil  *  Hofiry  Nowmon  Jr.«  Aportodo  Atroo  138,  Borranquillo, 
Colombio  o  Rodcloc,  Roconquisto  46,  Buenos  Aires,  Argentina 


ELECTRONICS 
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From  Continental-Diamond  laboratories  comes  a  different  plastic  that 
makes  parts  production  faster,  easier,  and  more  economical!  Post- 
Forming  Dilecto  can  be  formed  at  a  temperature  of  only  300 ^F  and 
200  lbs.  pressure.  It  faithfully  retains  the  shape  you  give  it — eliminates 
the  need  for  molding  many  different  shapes.  Expensive  molding  dies 
are  no  longer  necessary.  Available  in  sheet  form  or  finished  parts. 

Post-Forming  Dilecto  is  another  reason  why  it  pays  to  see  C-D  first  in 
your  search  for  the  right  plastic.  For  C-D  Plastics  provide  practical  com¬ 
binations  of  mechanical,  electrical,  and  chemical  properties — structural 
strength,  hght  weight,  moisture,  heat  and  corrosion  resistance.  For  fast 
delivery  or  additional  information,  call  your  nearest  C-D  office,  now. 


Or-4-49 

BRANCH  OFFICES  NEW  YORK  17  •  CLEVELAND  U  •  CHICAGO  11  •  SPARTANBURG,  S  C  •  SALES  OFFICES  IN  PRINCIPAL  CITIES 

WEST  COAST  REPRESENTATIVE  MARWOOD  LTD  ,  SAN  FRANCISCO  3  •  IN  CANADA  DIAMOND  STATE  FIBRE  CO.  OF  CANADA,  LTD .  TORONTO  8 


Established  1895  ..  Manufacturers  of  Laminated  Plastics  since  1911 — Nt\N  Mill  Hi*  1111  \^^  \U1 
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HORIZOnTnL  SWEEP 
fRnnsroRniER 


Tllh  new  General  Hlectric  Horizontal 
Sweep  Transformer  will  sweep  even 
a  6()-ilegree  1 6"  tube  w  ith  a  single  6BG6G 
tube  and  produce  up  to  1  ^  KV  anode 
supply  w  ith  a  single  high  voltage  rectifier! 

HERE  ARE  ITS  ADVANTAGES: 

•  I  luisiijll)  high  efficiency  reduces  power 
supph  rec|uirements, //>//!  ptrniillhij'  j  major 
I  os!  retliu  lion  — 

•  Additional  cost  reduction  in  manufacture 
of  Ui"  sets  —  only  one  H\  rectifier  retpiired  — 

•  linproseil  mounting  versatilits 


•  Designed  for  long  life.  <  areful  construc¬ 
tion,  consersatise  ratings,  and  close  i|ualit\ 
control  assure  a  dependable  product. 


cr/A»  yt/i/Z co//^'r4’/fre  /  '//  _ 

generalAelectric 
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Typical  of  the  C-D  line  of  capacitors 
with  built'in  quality 
■  Bk  characteristics  is  the 

I  l| 

I  SPECIAL  TV  ELECTROLYTIC 

1  The  only  etched  foil 

electrolytic  approved 
by  one  of  the  country’s 
largest  manufacturers 
of  television  receivers 
after  a  full  year’s  en- 
tirely  satisfactory  ex- 
*  perience.  Available  in 

round  aluminum  containers  in  sizes  to 
meet  your  specifications. 


“^e/c/  7es// 


same! 

Performance 
makes  the 
difference 


CORNELL-DUBILIER 

CAPACITORS 

Long  life,  free  from  the  troubles  that  beset 
run-of-the-mill  capacitors,  is  engineered  into 
every  C-D  unit.  When  you  specify  C-D’s 
you  align  yourself  with  the  overwhelming 
majority  of  engineers  who  agree  that 
none  can  match  C-D.  Your  inquiry  will  receive 
prompt  and  intelligent  attention. 

JAN  Catalog  No.  400  on  paper  capacitors 
also  available.  Only  requests  on  company 
letterheads  can  be  filled.  v 


eomu-DUBiuiR 


CorncM-Dubiiier  EIvcIrk  Corporation, 
South  Plainfield,  Now  Jorioy,  Dopt. 
K69.  Other  plants  in  New  Bedford, 
Brookline  ond  Worcester,  Moss.; 
Providence,  R.  I.,  Indianopolis.  tnd., 
ond  Cleveland,  Ohio. 


CONSISTENTtr  OEKNOAitf 


ft  CAMCfTORS 

*  VIMATOfS 

ft  ANTENNAS 

ft  CONVfffTEES 
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OTHER  BOWSER  UNITS 


BOWSER/  INC.  REFRIGERATION  DIVISION -420  LEXINGTON  AVE.,  N.  Y.  C. 

IN  CANADA.  S  F  ROWSER  CO..  LTD..  344  SHERMAN  AVE..  HAMILTON.  ONTARIO 


TEST  CHAMBERS  ff 

TO  SIMULATE 

TEMPERATURE  •  ALTITUDE  •  HUMIDITY 

Designed  by  Bowser,  Inc.,  to  meet  the  most  rigid  re-  | 
quirements  for  testing  electronic  components  or  equip¬ 
ment  in  relation  to  temperature,  humidity  or  altitude. 

Used  widely  by  government  and  industry  in  laboratories 

lor  research  and  development  work  and  on  the  produc-  ■“ — — - 

tion  line. 

BOWSER  LABORATORY  UNITS— L-Series 

These  Units  are  designed  so  that  industry  may  perform  its  testing  ond  processing  simply, 
accurately,  and  in  a  minimum  of  time.  Electronic  equipment  or  components  which  are  to  be  sub¬ 
jected  to  severe  weather  conditions  can  be  proved  in  a  Bowser  Laboratory  Unit.  The  temperature 
ranges  (  ^  180  F.  to  — 100  F)  cover  every  conceivable  application  from  Tropic  heat  to  Arctic  cold 
and  from  sea  level  to  7S.000  ft.  above  the  earth.  These  temperatures  are  controlled  to  within  2  F. 
within  the  range.  The  range  of  Relative  Humidity  simulation  (from  20®o  to  95®o.  see  table)  is  equiva 
lent  to  practically  any  condition,  and  the  Vacuum  simulation  easily  meets  all  present  day  needs  for 
(his  type  of  equipment. 


• 

- 

— 

LOW 

PULL 

DISSIPATION 

MASS 

■  . 

-  — 

MODEL 

-  SIZE 

TEMP 

DOWN 

AT  LOW 

LOAD 

8  POST. 

CUT  OUT 

NO. 

H  W 

D 

POINT 

FROM 

OPERATING 

OF 

4*rHERMOCOUPLE 

AND  REMOVABLE 

F. 

AMB. 

POINT  AT 

STEEL 

TERMINAL  PAD 

INSULATION  BATT 

MtN 

SEA  LEVEL 

LI  SOWN 

ir  ir 

ir 

-50F. 

70 

100  watts 

2S' 

Available  in  all  3  LI 

Available  in  all  3  LI 

LI  78  VH 

(1  eu.  ft. 

-76  F. 

105 

100  watts 

25' 

Units  installed  on  left 

Units,  installed  on  left 

LI  100VH 

-too  F. 

170 

SO  watts  i 

25- 

side  wall,  only  if  “  cut 

side  wall,  only  if*Ter* 

1 

200  watts 

out  ”  not  required 

minal  Pad  is  not 
requirse 

L5  SO  VH 

18'  30'  15/ 

-saF. 

70 

50* 

Installed  in  left 

Installed  in  left 

LS  76  VH 

(S  cu.  ft.) 

-76  F. 

110 

200  watts 

50' 

aide  wall 

side  wall 

LS  100  VH 

-100  F. 

200 

100  watts 

50' 

L8  SOVH 

24'  24' 

24' 

-SDF. 

70 

200  watts 

50' 

Installed  in  left 

Installed  in  left 

L8  76VH 

iSeu.ttl 

-76F. 

110 

200  watts 

50' 

side  wall 

side  wall 

LB  too  VH 

-lODF. 

200 

100  watts 

50- 

L18  SOVH 

30'  30* 

36' 

-SDF. 

70 

200  will. 

25* 

Installed  in  left 

fnatalled  in  left 

L18  78VH 

ilScufL) 

-76  F. 

110 

200  watts 

25- 

aide  wall 

side  wall 

LIB  100  VH 

-10D  F. 

210 

100  wan. 

28- 

LZ7  SOVH 

36*  36' 

36' 

-50F. 

75 

200  watts 

100* 

Installed  in  left 

Installed  in  left 

L27  78VH 

(27  Ml. ft) 

-TTF. 

110 

{  200  watts 

100- 

aide  wall 

side  wall 

L27  100  VH 

-loa  F. 

210 

100  watts 

110' 

1.  Door  Light 

2.  Internal  Terminal  Pad 

3.  Cam  Latch 

4.  Access  Port 

5.  Inspection  Window 

6.  Air  Mover 

7.  Hand  Regulating  Water 
Valves 

8.  Instrument  Panel  Light 

9.  Indicating  Potentiometer.  Con 
(roller  (Wet  and  Dry  Bulb) 

10.  Altitude  Gauge 

11.  Control  Panel 

12.  Climb-Dive  Valve 

13.  Manometer  Connection 

14.  Condensing  Unit  Compart¬ 
ment 


THE  FOLLOWING  SPECIFICATIONS  ARE  STANDARD  FOR  ALL  MODELS; 


CONSTRUCTION 

Cobinet  mounted  on  ngid  steel  trase 
of  welded  chonnel  irons  to  prevent 
worpogc  or  distortion.  Refrigerotion 
equipment  ond  vocuum  pump,  etc., 
mounted  on  seporote  inner  tromo  to 
minimiie  vibration  Work  being  tested 
checked  during  processing  through  in¬ 
spection  window  mounted  in  door  of 
chomber.  Interior  illuminated  by  means 
of  0  light  mounted  on  door  outside 
the  chomber  Instrument  panel  is  olso 
supplied  with  o  light  mounted  over  it 


UTILITY  UNITS 


1  Reheat  time  from  ambient  to 

is  70  minutes. 

2.  Thermocouple  Type  Indicoting 
Controller,  instolled  in  instru* 
ment  panel  to  right  of  free- 
working  spoce.  Ronge;  — 150^ 
F  to  *200  F 

3  Altitude  Simulotion  Equipment: 

Loborotory  Type,  Oil  Seoled 

Vacuum  Pump  and  Hand  Op¬ 
erated  Climb  '  Neutrol  -  Dive 
Volve 

4  Current  (for  control):  110  volt. 


60  cycle,  single  phose. 

(for  power);  220  volt, 
60  cycle,  three  phase. 

5.  Average  Climb  Rote.  3,000  feet 

per  minute  to  50,000  feet 

6.  Moxtmum  Vocuum:  1"  mercury 

obsolute 

7.  Vocuum  Gouge:  4^2"  Diol  Type, 

0'  to  80,000' 

8.  I  D.  Low  Pressure  Pipe:  50 
psi  instolled  in  left  side  wall 

9  Special  instrumentotion  con  be 
supplied  at  customer's  request 


For  the  user  whose 
requirements  do  not 
(g  coll  for  conditions  of  high 

altitude  or  relotive  humid¬ 
ity,  the  Industrial  "low  temperature"  Unit 
is  available.  A  typical  application  might 
be  the  expansion  fitting  of  bushings. 


Some  of  the  many  Bowser  units 
are  shown  and  briefly  described 
on  this  poge.  They  have  o  wide 
scope  of  application  throughout 
industry.  Complete  details  re¬ 
garding  any  of  them  ore  avail¬ 
able  upon  request. 


Designed  for  rapid,  de¬ 
pendable  production  testing 
ond  processing.  It  Is  also 
copable  of  being  used  for 
limited  amounts  of  research 
and  development  work. 
Adaptable  to  a  wide  range 
of  opplicotions  from  produc 
tion  processing  of  radio  crys¬ 
tals  to  testing  of  cameras 
and  comera  lenses.  Provided 
with  temperature  control 
from  *  158‘F.  to  —  80^F.. 
with  o  tolerance  of  control 
of  j  3“F.  over  the  range. 
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is  fine  to  ‘*iiiark  lli«‘  loit  uht'ii  ITs  a  s\  iiiImiI  of  iinrrrtuiii  input 

voha;:4*.  *'\**  t  an  in«‘an  xoiTn*  not  ^«‘ltin^  inaxiiniiin  pt^rforinaiKT  from 
xoiir  rlrctrir  r<piipini‘nt.  l  or  a  ^l4'all\  \(»lts.  in^t(*a<i  of  thr  ups  ami 

ilo%Mis  of  lin«‘  >olla^r  u>«‘  a  >talnli/(‘r.  I’lirsi^  fiilU  auloinatii*.  low 

r4»>t  units  mmi  far  iii^lItT  p«'rforniam*<*  from  un\  apparatus  that  is 

M'li'^itix*'  to  \oiia;:«‘  llm*tuati<»ns. 

Stahili/alitiii  is  instantamMui'^  ilc-s  than  tlin***  4‘\('l(‘s)  ami  within  I 
jHT  ri'iit  for  lixfil.  unit) -|Htw«T-fa('t4»r  loails.  Sinrt*  stahili/«Ts  havo  no 
mo\in^  parts.  th«‘\  rripiin*  lit  lit*  or  m»  rnaintt'nam***.  'I'hcx  will  ttpfrali* 
t'tkiitinmiiisly  at  o|N*n  f»r  sht»rt  tirniil  withmit  tlama^t*.  \\ailahlf  in 
stantlanl  ratings  frt»m  l.>  va  tt>  va. 

For  ^oneral  iiiforriialH»n.  rail  \t»iir 
nearrHt  (r*K  ApiiaraliiH  (Mlire  anti 
ft>r  GKA*3^>34K.  t)r  a<lilrr*>H  Apparatus 
Drparimrnt,  (»rneral  Klr<'tnr  i  itmipauy. 
Schenrriatly  .1,  N. 

In<|uirir8  are  iiiviirtl  on  B|»et'ial  units. 
Rrepirsis  shtMiltl  inrliitlr  «lata  anti  tip- 
script ittn  of  c*rriiil  ami  lt»atl.  AiMrrss 
S|M‘riah)  'rranofttriiirr  Salt*'*  Division, 
Crcncral  F.lt't'lrit*  <  !onipaii> .  Kroatl- 

wav,  F<»rl  )\a\tir,  liuliana. 


DO  YOU  MAKE  — OR  USE 
ANY  OF  THESE? 

Here  are  just  a  few  of  the  appli¬ 
cations  where  you  may  find  a 
G-E  automatic  voltage  stabilizer 
valuable: 

Haiiio  tnifismitters  and  radar  rt/iiip* 
m^nt 

IjdHtratory  tostinfi,  rf/iii/>mrrar  ami  pre¬ 
cision  prttcesses 

Motion-picture  projectors  and  sound 
piptipment 
Tciephimp  apfmratus 
l*rpcisu>n  photof^raphic  equipment  and 
fdiotometers 
rhototuhe  equipment 
(jdihration  of  electric  devices 
(Udor  comftarators 
t'.lectron -tuhe  apfmratus 
Klectro-chemu'ttl  ftnalysis 
Hectifiers  (  full-u  ave)  • 

l.ightinfi  circuits 


! 


#B.  A  ■  4 


COMPONBNTS- 


BPD’s  (Disks)  and  BPF’s  (Flats) 

for  SPACE  SAVING  and  ECONOMY 


Hi*Q  Disk  and  Hi*Q  Flat  Ceramic  Capacitors  fre¬ 
quently  save  space  simply  because  their  physical  shape 


Hi"  Q  ■  li  Mi“®  -a ' 

zoofl-wo  wo-5we1  .oo4-,oor 


is  more  adaptable  than  tubular  units  . . .  and  even  more 
frequently  because  one  of  them  serves  in  place  of  two, 
three  or  more  individual  capacitors.  The  multiple  units 
also  simplify  soldering  and  wiring  operations  and  thus 
effect  substantial  production  economies. 

/These  are  just  a  few  of  the  many  types  of  Hi-Q 
Components  which  are  setting  the  highest  possible 
standards  for  Precision,  Quality,  Uniformity  and  Mini¬ 
aturization.  Our  engineers  are  always  available  to 
work  with  you  in  developing  capacitors  or  combina¬ 
tions  of  capacitors  to  best  meet  your  specific  needs. 
Please  feel  free  to  call  on  us  at  any  time. 

•  Mi-Q  BPD’h  (Disks)  arc  available  in  capacities  of  from  .(K)l 
mf.  to  .0!  nif.  Dual  units  ranpe  from  2x.(Hll  mf.  to  2x.(K)S 
nif.  Triple  units  are  supplied  in  standard  rating  of  3x.OOl5 
mf.  and  3x.(H)2  mf.  All  are  guaranteed  minimum  values. 

•  Mi-Q  BPFs  (Flats)  can  be  produced  in  an  unlimited  range 
of  capacities.  The  number  of  capacities  on  a  plate  is  limited 
only  by  the  "k”  of  the  material  anil  the  physical  size  of  the 
unit.  They  do  not  necessarily  have  to  have  a 

_  onimon  ground  as  is  the  case 

with  the  disk  type. 


'•'C'stoN  r,,  ^  ^ Ay S 

®*'»Nor "’'’’“""'“"bn'  <•.  '"'•'‘•""r 

'""to,,  '"ttor,  It  I 

Ares,,.  r.d, 


Hi'Ol 


SUctniCcU  (^onA. 

FRANKLINVILLE,  N.V. 


Ftont$  Fronklinvill*,  N.Y.— J»i$up,  Po. —  Myrtib  Bboch,  S.  C. 
SoUi  Officts  N«w  York,  Philodolphia,  Dotroit,  Chicogo,  Lot  Angolot 
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This  stainless  steel  stamping  is  one  of  the  many  components  of  a 
modern  time  recording  device.  To  allow  uninterrupted  produaion  line 
assembly  and  accurate  recording  by  the  machine,  several  vital  dimensions 
of  this  part  must  be  held  to  close  tolerances.  Not  only  must  the  individual 
holes  and  slots,  the  lanced  and  formed  fingers  be  held  to  specifications, 
but  their  relationship  one  to  another  must  be  precisely  maintained. 

More  and  more  stampings  ate  being  made  from  stainless  steel.  It 
has  many  advantages  including  improved  physical  properties  and  re* 
sistance  to  corrosion. 

Based  on  years  of  metal  working  experience  and  know-how, 
Presteel  has  developed  new  and  special  techniques  demanded  by  the 
characteristics  of  this  comparatively  new  material.  Let  us  put  this  knowl¬ 
edge  to  work  for  you! 


Rtpr«Miitativ*t  in 

AlEXANORIA,  VA. 
BUFFALO 
CANTON,  OHIO 
CHICAGO 
DENVER 
DETROIT 
FORT  WORTH 
INDIANAPOLIS 
LOS  ANGELES 
NEW  YORK 
PHILADELPHIA 
SYRACUSE 

TORONTO,  CANADA 


ALLOY  STEELS  AND  OTHER 
METALS  COLD  FASHIONED 
SINCE  1883 


WORCESTER  PRESSED  STEEL  CO. 


308  BARBER  AVENUE 
WORCESTER  6,  MASS, 
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Why  is  “dag'*  Colloidal  Graphite  host 
for  CRT  Exterior  Wall  Coating? 


It’s  cheaper 
...  Has  better  adhesion 
...Requires  no  baking 
...Resists  scratching 


Ditp«rsion  194  is  a  lacquer- base  dispersion  of  micro¬ 
scopically  sasoll  graphite  particles.  It  is  easily  applied  to  CRT 
surfaces  by  spraying,  and  dries  very  rapidly,  enabling  tubes  to  be 
handled  in  2  or  3  minutes.  Maximum  adhesion  is  obtained  by 
drying  at  room  temperature  for  24  hours,  or  by  forced  infra-red 
drying  for  14  hour. 

daC  Dispersion  #194  forms  a  smooth,  uniform,  conductive 
black  coating  on  any  type  glass.  Its  adhesive  properties  are  so  good 
that  it  will  resist  scratching  by  a  thumb  nail  or  soaking  in  water. 

Prominent  CRT  manufacturers  have  found  dag  colloidal 
graphite  dispersions  satisfactory  and  usually  cheaper  for  wall 
coatings  .  .  .  for  other  electronics  work,  too.  Let  Acheson  Colloids 
engineers  show  YOU  how  these  versatile  dispersions  can  solve  many 
and  varied  electronics  problems.  Send  the  coupon  NOW  for 
more  information. 


ACHESON  COLLOIDS  CORPORATION 

Port  Huron,  Michigan 

Send  me  more  information  on: 

-  "”dag”  Dispersion  #194  for  Exterior  Wall  Coating 

-  "dag"  Colloidal  Graphite  in  Electronics 

Name . 

Company  Name 
Address 

City  Zone  State 


ACHESON 

COLLOIDS 

CORPORATION 

Port  Huron, 
Michigan 


COLLOIDS 
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^  A  NEW 
2-WATT  TYPE 


to  meet  JAN  and  other  exacting  specifications 


Only  li'  long  by  in  diameter.  Range 
from  10  to  100,000  ohms  in  tolerances 
of  _i  S,  10  or  20^;.  Fully  insulated  and 
highly  moisture  resistant.  ^ 


FIXED  RESISTORS 

Stackpole  fixed  resistors  of  molded  carbon  composition  are  now  avail¬ 
able  in  a  complete  range  of  Vz"*  1"  2-watt  sizes  to  match  modern 
design  and  production  requirements.  Deliveries  are  good— quality  and 
prices  are  right— and  Stackpole  engineers  welcome  the  opportunity 
to  cooperate  in  matching  your  specifications  to  the  letter.  Samples  to 
quantity  users  on  request. 

ELECTRONIC  COMPONENTS  DIVISION 

STACKPOLE  CARBON  COMPANY  •  ST.  MARYS,  PA. 


FIXED  AND  VARIABLE  RESISTORS 


IRON  CORES 


SINTERED  AINICO  II 


PERMANENT  MAGNETS 


INEXPENSIVE  LINE  AND  SLIDE  SWITCHES 


FOR  ALL  ROTATING  ELECTRICAL  EQUIPMENT 


and  doz.nt  of  carbon  and  graphilr  tprcialtiei 
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ANTEED  ACCURATE  TO  1/1000TH  OF 


ELECTRO.XIC 
FIIE^I  EXCY  9liTAYnAnDK 
AAII  GEAERATOnS 

Tie  basic  unit  of  the  frequency 
standards  and  generators  presented 
heie  is  an  electrically  driten  tuning 
fori . — temperature-compensated  and 
hermetically  sealed  against  changes 
of  humidity  and  barometric  pressure. 
Through  its  use  any  frequency  or 
multi-frequencies  betu  een  40  and 
10,000,  fractional  or  otheruise,  are 
obtainable. 


from  40  to  10,000 
in  fractionA  or  otlierwiAe 

JpOR  plant  operations,  for  product  development,  for  tim¬ 
ing  studies,  wherever  frequency  generation  or  interval 
measurement  is  required,  these  instruments  provide  accuracy 
to  1  part  in  100,000. 

Their  reliability  and  stability  have  been  proven  through  the 
years  here  and  abroad  in  Government  Departments,  aviation, 
industry  and  laboratories  where  precision  is  imperative. 

Tlie  instruments  with  which  the  basic  frequency  standard 
unit  is  integrated  are  adaptable  to  an  infinite  number  of 
uses.  If  you  have  a  precision  timing  or  frequency  problem, 
we  will  be  pleased  to  suggest  a  solution. 


American  Time  Products,  Inc. 


580  Fifth  Avenue 


New  York  t9,  N.  Y. 


OPEIATINC  UNDE*  PATENTS  OF  THE  WESTEIN  ElECTIIC  COMPANY 


SO 
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‘Nichrome  is  manufoctured  only  by 


Driver-Harrh  Company 

HARRISON,  NEW  JERSEY 


BRANCHES:  Chicago,  Detroit,  Cleveland,  Los  Angeles.  San  Francisco,  Seattle 
Monufoctured  and  sold  in  Conodo  by 
The  B.  GREENING  WIRE  COMPANY.  LTD..  Hamilton.  Onlono.  Conodo 


Amersil  corrosion-proof  immersion 
heoler,  heating  acid  solution  in  a 
pickling  tank. 


NICHROMEV 


Amersil  heater  — fused  quartz  shell, 
and  element  wound  with  high  heat 
and  corrosion-resistant  Nichrome  V. 


Here  is  a  new  and  superior  unit  for  heating  corrosive  chemicals,  manu¬ 
factured  by  Amersil  Company,  Inc.,  Hillside,  N.  J. 


A  Nichrome  V  wire  wound  heating  element  is  inserted  into  a  shell  of 
opaque  fused  quartz,  which,  in  turn,  is  fitted  with  an  acid-proof  head  or  flange 
for  operation  in  open  or  pressure  sealed  tanks. 


The  fused  quartz  shell  is  completely  inert  to  corrosive  chemicals,  has  a 
high  rate  of  heat  transfer,  is  a  good  electrical  insulator,  and  is  immune  to 
thermal  shock. 


Since  quartz  filters  out  a  very  small  percentage  of  infra-red  heatwaves, 
and  the  heat  source  is  immersed,  almost  100%  efficiency  is  obtained.  More¬ 
over,  the  unusually  compact  design  of  the  installation  offers  the  added  ad¬ 
vantage  of  cutting  heater  obstruction  within  the  tank  to  a  negligible  minimum 
—  permitting  freer  flow  of  liquids. 


Once  the  unit  is  assembled,  it  is  good  for  a  lifetime— because  the  shell 
is  quartz  and  the  heating  element  is  high  heat  and  corro»ion-re$i$lant 
Nichrome  V. 


This  combination  of  features,  makes  the  Amersil  heater  superior  for  ser¬ 
vice  in  chemical  plant  operations  involving  innumerable  corrosive  chemical 
heating  problems. 


If  you  have  a  product  whose  successful  operation  depends  upon  appli¬ 
cation  of  an  alloy  resistant  to  electrical  heat  and  corrosion,  send  your  speci¬ 
fications  to  us.  In  addition  to  world-famous  Nichrome,  there  are  more  than 
80  other  Driver-Harris  alloys  specifically  designed  to  fill  the  varied  requirements 
of  the  electrical  and  electronic  industries. 


SUPERIOR 

IMMERSION 

HEATER 

for  corrosive 
chemicals 
employs  fused 
quartz  and 


/ 


/• 


omed 
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NKW  DAY  (lawns  for  (-apcIiart-Farnswortli  (  corporation 
and  its  organization  of  dcal(‘rs  and  distriltutors.  under  tlie 
sponsorship  of  the  International  lelephone  and  I'ele^raph 
(corporation.  Together,  we  will  share  in  the  development 
and  production  of  "hetter  television  for  more  people." 

('.apehart  and  Farnsworth  are  pioneer  names  .  .  .  names 
of  world-w  ide  distinetion.  Phis  new  association  means  that 
tliese  <:reat  names  ...  and  all  they  stand  for...  will  he 
haeke(l  hy  I  T  &  T  resources  and  stren-ithened  hy  I  T  1*4  'I' 
leadership. 

Mready  know  n  for  its  complete  line  of  radio  hroadeast- 
in^  e(piipmeiit  and  important  eontrihutions  in  the  televi¬ 
sion  held  — 1  T  &  T  now  joins  forces  with  (.apehart-Farns- 
worth  (Corporation  in  maniifaeturin^  and  niarketinf:  home 
television  receivers.  I  T  &  T's  world-known  research  lab¬ 
oratories  are  now  linked  to  the  manufaeturiii"  facilities 
and  merehandisin"  organization  of  the  new  Capehart- 
Farnsworth  Corporation. 

For  full  details  on  the  Capehart  line  of  television.  AM- 
FM  radio  and  record  ehaii^er  eomhinations— present  and 
soon  to  he  fortheomin;:  — write  to  (Capehart-Farnsworth 
(Corporation.  F'ort  Viayne.  Indiana.  Ask  about  a  (Capehart 
franchise.  A  few  choice  territories  are  available. 


RfHt'ttrrh  ct  iifrr 
P  } utrrnnfuttnil  T»  It  f'htu 
(ftnl  Tt  h  tirm-h  t  ttrintfifUt 
tin'  fttimif.Mtt  riiu-tirt  7’o 
(if  Sutlt  ft,  *V.  J. 


IM I  K  \  \i  in\  \i  I  i:i  I  pih»\r  \\i)  Ti  l  i:gi{  mmi  i  okimpk  \tio\ 

t.7  lirmtfl  .\#-h  YorL  /, 


TELEVISIOS  SET 

Check  the  Answers 
to  these  Important 

Questions 


before 


putun-  v.  l  l.r.Ki.K-'a  '>>  a  trn.tf.- 

. 

9  What  about  the  Tim  '.'“l 

—  i;;".,...a,.v 

.  .... 

1  What  about  the  „'7,’'„nr  n. 

X  s..  ».»-»,>> 

x.mr  that  . 

hnan  *  uuality  ot  away^  dMintfuislu  il  th 


•JAME?  The  name  C 
.  ot  inteuf>t>  -  '* 

reprt»d»n  tmi» .  .  .  t 

11  fUitronk 
the  Capehart 
reputatkm. 

PRICIT  H' 


what  obout  the 

lart  a  uiiaraiitw 

i-iK'.*  in  nnn*a-al  i 
rknianaai>-‘'\“''  .. 
ti  lrvisMin  »l'a< 

l.vr  up  «u  ' 

..j  what  about 

*."«,*  all.  I  aprhart  pma- 

.tal~-l>artana.-n)**>  all" 

;,f,V.t‘4ual.l>  ana  p.nunna 


the  »>e^t 
nistiinisly 
cobts  to 
vat  name 


ithenlie  lWtt» 
iirinff 

.  c»»in»*»e<  ‘t'* 


£rr7 

xt^ml  Tax 
lactHded 


answers 


yours  Viith  care, 
nrtant  questions 

.jler’  When  you 
hv  it’s  a  distinc- 


set  is  a  major  investi 
■hart’s  answers  to  the 

huv.  Why  not  Visit  yo- 

nAhrard  the  C  apehart, 
,  a  Capehart! 


rontrul** 


Hi»rs  OMt 
Of  mi 

•la  now  serlaeol 
Capehart 

1,a»,rt«te«t»e."»- 
beJ»*»*»^y 

CoprtHirt*.^*- 
•Mhnfrtrtont 
loloutsSaa  "••a'rt*. 


^pchart- Farnsworth 

\  «  «ri‘or.\tion 

^ort  W ayne,  Indiana 
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from 

general  electric 


New  process  for  depositing  seienium  gives  rectifier 
stacks  greater  uniformity,  higher  efficiency  and 
longer  useful  life. 


Here’s  real  news  for  rectifier  users.  G.E.’s  new  18-volt  selenium 
cells,  made  by  a  special  evaporation  process  which  deposits 
selenium  on  the  aluminum  base  with  greater  uniformity  than 
otherwise  possible,  give  you  these  advantages: 

GREATER  OUTPUT— With  50'  ,  more  output  than  the  standard 
12-volt  cells,  the  new  design  can  be  used  for  any  application 
except  those  few  which  demand  24-hour,  year-around  service. 

HIGHER  EFFICIENCY— Not  only  is  the  initial  efficiency  higher, 
but  more  uniform  coating  keeps  it  high  during  the  life  of  the  stack. 

SAVING  IN  SPACE— About  tine-quarter  less  space  is  required 
for  the  same  output. 

LOWER  COST— Dep  ending  on  the  voltage  across  the  stack, 
the  18-volt  cells  can  save  2  5'  ,  in  cost  compared  to  standard  12- 
volt  cells. 

Selenium  stacks  are  available  in  several  standard  sizes.  Output  in  d-c 
voltage  ranges  from  18  to  126;  applied  a-c  voltage,  from  26  to  161, 
Bulletin  GEA-5258  will  give  you  detailed  information.  Send  for  it  today! 


This  hrand-new  line  <if  2,'j-inch  thin 
panel  instruments  has  streamlined  fea¬ 
tures  which  will  gise  your  panels  a  “new 
look.”  Arc  lines  have  been  eliminated, 
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TIMELY  HIGHLIGHTS 
ON  G-E  COMPONENTS 


leaving  only  the  upright  scale  divisions. 
New  tapered  pointer  helps  eye  focus  only 
on  the  reading.  All  but  essential  mark- 
ings  are  masked  by  attractive  case. 

Internal  mechanism  is  designed  for 
extra  reliability.  High  coercive  Alnico 
magnet  assures  proper  alignment,  even 
under  severe  operating  conditions.  I.arge 
air  gap  reduces  danger  of  stickiness 
caused  by  foreign  particles.  A  variety  4>f 
types  and  ratings  in  round  or  square 
cases  are  available  f(»r  use  in  radio,  tele* 
vision  or  testing  equipment,  (vet  com* 
plete  details  from  Hulletin  (ilX  *^68. 


General  Flectric  pulse  transformers 
for  radar  and  associated  applicatu>ns  are 
designed  to  perform  dependably  in  ex¬ 
tremes  of  operating  conditions.  Many 
ratings  in  current  production  are  of  a 
special  nature — designed  to  keep  pace 
with  rapidly  changing  requirements  of 
the  industry.  However*  for  certain  appli- 
catuins*  they  can  be  built  to  the  specili* 
cations  of  electronic  equipment  manu* 
facturers.  l  ypes  available  include  inter¬ 
stage  transformers*  blocking  oscillator 
transformers*  charging  chokes*  current 
transformers*  and  pulse  thyratron  grid 
transformers.  For  a  listing  of  available 
designs  and  ratings*  send  for  bulletin 
(iF(:.481. 


THEY'RE  SMALL 

BUT  THEY  CAN  TAKE  IT 


Cast-glass  bushings  with  sealed-in 
nickel-steel  hardware  can  he  readily 
welded,  soldered,  or  brazed  directly  to 
the  apparatus,  thus  eliminating  gaskets 
and  providing  a  better  seal.  Small,  com¬ 
pact  structure  often  makes  possible  re¬ 
duction  of  over-all  size  and  weight  of 
equipment.  Practically  unaffected  by 
weathering,  micro-organisms,  and  ther¬ 
mal  shock,  they’re  particularly  well 
suited  for  use  in  electronic  equipment 
and  in  installations  where  operating 
conditions  are  severe.  Available  in  rat¬ 
ings  up  to  H.6  kv  and  for  currents  to 
12()t)  amperes,  (^heck  Bui.  tiKA-509J. 


RELY  ON  THESE 

FOR  STABILITY 


Fixed  paper-dielectric  capacitors  are 
manufactured  in  accordance  with  joint 
Army-Navy  specitication  JAN*(%25. 
'I'heyVe  constructed  with  thin  Kraft 
paper*  4>il  or  Pyranol*  impregnated*  f4>r 
stable  characteristics  and  high  dielectric 
strength.  IMates  are  aluminum  foil; 
special  bushing  construction  provides 
for  short  internal  leads*  prevents  possi¬ 
ble  grounds  and  short  circuits.  Gases 
have  permanent  hermetic  seal. 


('ase  style  CP  63  (shown  above)  is 
rated  O.  l-O.l  muf  and  HUH)  V4>lts. 
Other  ratings  range  from  .01  muf  to 
13  muf  and  from  100  to  12,300  volts. 
Write  for  detailed  description  and  iiper- 
ating  data  in  bulletin  (vFA-433''A. 
•Reg.  U.S.  Pat.  Off. 


DOES  A  BIG  JOB 

IN  CLOSE  QUARTiRS 


G.E.’s  midget  soldering  iron  can  do 
a  big  |ob  with  only  one-fourth  the  watt¬ 
age  usually  used.  I'his  handy  6-volt, 
2S-watt  iron  is  only  H  inches  long  with 
'  s"  or  '4"  tips  and  weighs  hut  r'4 
ounces.  Designed  for  close-quarter,  pin¬ 
point  precision  soldering,  the  “midget” 
offers  you  all  these  advantages:  low  cost 
soldering;  “finger-tip”  operation;  quick, 
continuous  heat;  easy  renewal;  long  life; 
low  maintenance.  A  real  aid  in  designing 
radios,  instruments,  meters,  electric  ap¬ 
pliances,  and  many  other  products  re¬ 
quiring  precision  soldering.  .Availahh 
from  stock.  Gheck  hulletin  CiE.\-fS19 


r - - - 

§  Generol  Electric  Company,  Section  C667*2 
f  Apparatus  Department,  Schenectody,  N.  Y. 
a  Please  ser>d  me  the  following  bulletins: 

.  □  GEA*4357A  D<C  Capocitors  Q  GEC-481 

§  D  GEA-4519  Midget  Soldering  Iren 
#  O  GEA-S093  Gloss  Bushings 
Q  GEA-53S8  Selenium  Stocks 
§  G  GEC<368  Panel  Instruments 

/  NAME . . 

7  COMPANY . 


- 7 

/ 

/ 

Pulse  Transformers  ^ 

/ 

/ 

/ 

/ 
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BEAT-HEAT 


the  TELEVISION  hookup  wire 

APPROVED  BY  UNDERWRITERS  LABORATORIES  AT 


600 


Preferred  by  leading  producers  of  television,  F-M,  quality  radio  and  all  exacting 
electronic  equipment.  All  sizes,  solid  and  stranded;  over  200  color  combinations. 

ProdtKtion  Engimqrs;  Avoid  high  percentage  of  line  rejects  by  specifying 
"NOFLAME-COR"  (not  on  extruded  plastieK  Insula¬ 
tion  does  not  "blob"  under  heat  of  soldering  iron. 

^  Flam*  Rosistant  </  High  Inswiof ion  Rcsistoneo  </  Hoot  Rosisfont 

^  High  Dioloetric  V  Foeilltotos  Posifiv*  Soldoring  /  Rosy  Stripping 

y  Also  unoffoctod  by  the  hoot  of  impregnotion — 
thoroforc.  idool  for  coil  ond  tronsformor  leods 


PLASTIC _ 80* 

•sionAiiiiEi<OR;L_90° 

"made  by  engineers  for  engineers" 

CORNISH  WIRE  COMPANY,  i.c. 

605  N.rtk  Mkhijoi,  A,.n„..  ,5  p  p  y  ^  y  p  y  ,J37  Public  Udy'  »W9  . 

Chicago  11  ’  ’  Philadelphia  6 

MANUFACTURERS  OF  QUALITY  WIRES  AND  CABLES  FOR  THE  ELECTRICAL  AND  ELECTRONIC  INDUSTRIES 
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Workshop  Aisociotes,  Inc.,  specialists  in  high  frequency  ontennos,  use  Lamicoid  sheet# 
tubing  ond  rod  for  many  parts  in  television,  FM  radio  and  high-gain  beacon  antennal. 


meets  highest  standards  in  custom-built  TV  and  F!VI  antennas 

Worksite >|)  are  <  ustnni-hiiilt  for  exceptional  |>eiforinaiue.  For  cle|H  H(lal)ilitv  in 

parts  servinje  stnic  tinal  and  insulating'  finutions,  Workslmj)  Assch  iates  rely  on  I.amicoid. 

A  tlierinosetting  laminated  plastic,  I.amicoid  umiltines  toiii'li-as-nietal  stren<’tli  with 
li'^liter-tlian-wcKKl  weis>lit.  It  lias  liiy;li  dielectric'  stren“tli,  low  jrower  l.ictor  and  •'cxx! 
nioistnre  and  corrosion  resistance.  .Made  in  sheet,  khI  and  tube  form,  it  can  he  readily 
l.ihricated  hv  sa  w  in».  shear  inf4,pinich  ini' and  mac  bin  ini'  into  thousands  of  acc  urate  shapes. 

I.AMICOID  is  made  to  the  hi»liest  standards  ot  cpialitv,  based  on  our  .V»  rears  of  experi¬ 
ence-  in  niakin<'  line  elec  trie  al  insulating;  materials,  ('.ontac  t  our  nearest  sales  ollic  e  or  lahri- 
cator  for  lurtlier  inlorm.itioii. 


MICA  JJf/Hi 


COMPANY 


Schenectady  1,  New  York 

Offices  in  Principal  Cities 
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Xo  one  type  is  “best.”  E:ii  h  of  the  three  popular  nietallie  rectifiers  has  characteristics 
which  have  made  it  better  for  a  particular  application  where  DC  power  is  needed,  so  choice 
depends  on  the  job  to  be  done. 

Her*  or*  a  fmw  tugg»stions,  basmd  on  18  years  of  oxporionce: 


Betouse  topper-**'®*  •  •  • 

,  costs  less  per  cell 
,  stops  ••aging"  ofl*"  ° 
months 

,  is  more  efficient  ot  higl 
rent  densities 
,  will  stand  short-time  vc 
(as  well  os  current)  ovei 


use  it  for  socli  oppi«“"— 

.  chargers  for  telephone  bat¬ 
teries 

.  chargers  for  central  station 
batteries 

.  rectifiers  for  cathodic  pro- 
tect'on 

,  elevator  control 
,  power  supply  for  field  o 

motors  and  generators 
,  click  suppressor  in  telephon 

.  charging  lompbatteriesuse 

by  miners 

,  magnetic  separators 
1  •  battery  eliminators 


use  it  for  socii  oppn^- 

,  circuit  breaker  operation 
,  plating  rectifiers 
.  battery  chargers  for  indus- 
trial  trucks 

,  operating  whistle  on  toy 
train 

,  fost  chargers 
.  blocking  relays  in  control 
circuits 

.  exciter  circuits  for  ignitrons 


T>i  fully  meot  ymir  noods,  Gciut 
jiriibk‘111,  briiij;  it  to  u-;  wc  plav 
datiiin.  Cuntart  your  (i-lv  Apjia 
t  diiipany,  Scheiicctady  .J,  .V. 


ikc<?  all  throe  typos.  If  you  have  arootifior 
wo  will  ydvo  \  iiu  an  imjiartial  rooommon- 
or  write  Apparatus  Dept.,  General  Electric 


ELECTRIC 
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-f «(. 


CUPRON 

fO»  CONTBOlS,  BMfOSlAlS  ETC 
TEVPfPATuBE  COEFFICIENT  OVEP  t 

pangf  of  tempepatupe 


MANGANIN 

FOP  METEP  AND  'NSTPU*<ENT  SmjnTS 
lOW  TEmPFPaTuPE  COFF^riEN’  lOw 
TmEFv‘AI  Ewf  ac.anM  C0PP{‘ 


EVANOHM 


high  PESISTanCE 
TUPE  COEFFiCiEN' 
INCPEASE  OMVlC 
WOUND  PFS'STOP' 


CUPRON' 


DEGREES 


EVERY  KNOWN  TEST  QUALIFIES 
WILBUR  B.  DRIVER  ALLOYS  FOR 
SUPERIOR  INSTRUMENTATION! 


Photomicrographic  checking  of  grain  size  and 
quality  of  meUds  ia  only  one  of  the  exhaustive 
tests  which  Wilhur  B.  Driver  resistance  alloys  are 
subjected  to  throughout  production.  There  are 
many  others  including  ASTM  life,  tensile  strength, 
yield  point,  hardness,  micrometer  and  thorough 
testing  for  resistance.  These  constant  checks  plus 
industry.old  experience,  are  the  reasons  you  can 
depend  on  all  Wilbur  B.  Driver  alloys  to  perform 
as  specified.  The  alloys  listed  are  so  produced,  and 
are  especially  recommended  for  instrumentation. 


.AS 


WILBUR  B.  DRIVER  CO. 

ISO  RIVERSIDE  AVE.,  NEWARK  4,  NEW  JERSEY 
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PYRAMID 

CAPACITORS 


PYRAMID  ELECTRIC  COMPANY 

155  Oxford  Street 
Paterson,  N.  J.,  U  S  A 

TEIEG*AM$:  WUX  Potcfson,  N  J 
CABLE  ADDRESS  Pytomiduto 


BUSINESS  BRIEFS 

By  W.  W.  MacDONALD 


Development  Contracts  being 
placed  by  government  at  this  writ¬ 
ing  are  far  too  few  to  support  all 
the  people  in  our  field  who  are  bid¬ 
ding  for  them.  And  there  is  little 
reason  to  believe  this  situation 
will  change  materially  in  the  near 
future. 

P'rom  where  we  sit  it  is  obvious 
that  too  many  companies  that  sui)- 
ported  their  engineering  organiza¬ 
tions  on  development  work  alone 
during  the  war  are  still  clinging 
to  the  idea  they  can  continue  to  do 
so.  Actually,  they  will  have  to  ac¬ 
cept  the  responsibility  for  produc¬ 
tion  as  well  as  development  in 
order  to  get  many  government  con¬ 
tracts  in  the  first  place,  and  in  all 
probability  it  will  be  necessary  to 
develop  and  produce  something  for 
commercial  sale  too. 

Price-Cutting  of  television  re¬ 
ceivers,  curiou.sly  at  variance 
with  continued  healthy  consumer 
demand,  seems  to  be  confined 
largely  to  the  retail  level.  Sets  are 
in  some  instances  being  sold  too 
close  to  cost  to  even  pay  the  over¬ 
head  on  a  long-term  basis,  and  in 
at  least  one  instance  what  little 
profit  the  retailer  gets  comes  out 
of  the  installation  and  mainte¬ 
nance  charge. 

Several  friends  in  the  retail 
branch  of  the  publishing  business 
tell  us  that  the  only  possible  ex¬ 
planation  is  a  desire  to  turn  mer¬ 
chandise  into  quick  cash  to  tide 
over  what  they  hope  will  be  a 
temporary  financial  pinch.  But  we 
know  of  several  instances  in  which 
price-cutting  retailers  have  ac¬ 
tually  ordered  merchandise  not  in 
stock  and  then  .sold  it  near  cost. 
So  we  suspect  that  there  is  a  little 
hysteria  abroad,  an  overweening 
desire  to  get  the  business  away 
from  the  shop  across  the  street 
and  some  bad  book-keeping  in¬ 
volved. 

(W.V  has  l)lueprinted  a  three- 
year  program  for  spending  $213.- 
(Kio.qpu  on  electronic  airways 
ecpiipment.  The  program  involves 
$3(>,r)45.5(l3  in  the  fiscal  1950  ap¬ 
propriation  pending  before  Con¬ 


gress,  the  balance  to  be  requested 
in  1951  and  1952  budgets. 

This  Month:  There  is  a  lot  of 
new  business  to  be  found  between 
the  lines  of  .leremiah  Courtney’s 
article  in  this  issue  about  the  new 
Mobile  Radio  Rules  .  .  .  Frank 
Lehan’s  article  concerning  the 
transistor  oscillator  is  commer¬ 
cially  significant,  even  if  it  doesn’t 
involve  tubes  .  .  .  Peter  Sulzer’s 
story  on  circuit-miniaturization 
techniques  should  interest  the 
front  oHice. 

Coming  .Months:  September  will 
contain  a  particularly  thought- 
provoking  article  about  general 
engineering  practice  by  G.  K.’s  Bill 
White  .  .  .  The  editors  are  prepar¬ 
ing  some  especially  hot  stuff  on 
television  ...  A  lot  of  useful  data 
about  little-understood  conductive 
plastics  will  run  if  we  can  get  it 
ready  in  time.  And  in  October 
there  will  be  a  wad  of  material 
dealing  with  methods  of  increas¬ 
ing  production  and  reducing  costs 
that  few  readers  will  want  to  miss. 

Interest  In  Export  is  increasing 
in  direct  proportion  to  decline  in 
domestic  business.  For  those  toy¬ 
ing  with  the  idea  of  selling  their 
electronic  products  abroad  for  the 
first  time  the  major  bug  seems  to 
be  scarcity  of  American  dollars 
elsewhere  in  the  world.  Many 
people  overseas  want  our  mer¬ 
chandise  but  the  dollars  they  pay  for 
it  have  to  be  spent  in  whole  or  in 
part  within  their  country. 

Work  out  some  reasonably  fool¬ 
proof  way  of  matching  or  nearly 
matching  imports  with  exports  and 
you  can  probably  cut  yourself  a 
nice  slice  of  business. 

Citizens  Radio  is,  as  predicted 
ip  78,  .lune),  looking  up.  In  the 
past  month  we  have  received  many 
requests  for  all  kinds  of  informa¬ 
tion  from  people  who  want  to  use 
the  band  after  reading  news¬ 
paper  reports  that  the  FCC  is 
now  issuing  licenses.  And  several 
manufacturers  of  communications 
equipment  upon  whom  we  have 
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Why  a  Fusite  Terminal  Where  a  Diamond  Ought  To  Be? 


A  Fusite  Terminal  would  look  much  more  natural  performing  its 
vital  function  in  the  hermetic  sealing  of  your  electrical  product.  But 
since  it's  every  bit  os  valuable  for  1 000  other  products  that  should 
be  fusion  sealed,  we  aren't  playing  favorites. 

The  smooth  uniform  interfusion  of  steel  and  inorganic  glass  that 
is  a  Fusite  Terminal  is  as  beautiful  as  a  flawless  diamond  to  any 
design  engineer.  In  its  own  way,  it's  as  rugged  as  the  diamond  used 
on  the  tip  of  a  heavy  duty  drill. 

It  withstands  the  thermal  shock  of  tortuous  heat  from  soldering 
or  welding  and  the  rapid  cooling  that  follows.  It  will  carry  up  to 
3000  A.C.  volts  (RMS)  with  a  10,000  megohms  insulation  factor 
ofter  salt  water  immersion. 

This  is  just  one  of  a  wide  line  of  standard  Fusite  single  and 
multiple  electrode  terminals. 

Would  you  like  to  know  rore  and  see  samples?  Write  to  Dept.  E. 


TERMINAL  ILLUSTRATED  112  HTL 
SINGLE  — HOLLOW  TUBE  ELECTRODE  WITH  LUG 


THE  FUSITE  CORPORATION 

CARTHAGE  AT  HANNAFORD,  NORWOOD,  CINCINNATI  12,  OHIO 
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BUSINESS  BRIEFS 


(continued) 


called  have  for  the  first  time  at 
least  expressed  interest. 

Development  of  citizens’-radio- 
band  gear  i.s  going  on  in  several 
laboratories.  We  know,  however, 
of  nothing  near  the  production 
stage  at  this  writing.  Equipment 
used  in  the  months  immediately 
ahead  will  obviously  have  to  be 
more  or  less  home-grown. 

.Australia’s  Department  of  Civil 
Aviation  plans  to  install  instru¬ 
ment  landing  systems  at  12  air¬ 
ports,  at  a  cost  of  a  million  dollars. 
It  will  probably  take  three  years 
to  complete  the  proposed  program. 

Foreign  Subscribers  to  Klkc- 
TRONICS  renew  at  a  rate  that  tells  us 
the  magazine  is  ringing  the  bell 
overseas,  where  what  goes  on  in  ad¬ 
vanced  American  engineesing  cir¬ 
cles  seems  to  be  of  paramount 
interest.  There  have  even  been  in¬ 
stances  where  a  foreign  subscriber 
read  first  in  our  columns  about 
something  that  went  on  in  his  own 
still  technical  journal-less  country, 
and  this  gives  us  a  pleasant  feeling 
that  we  are  rendering  a  needed  in¬ 
ternational  service. 

Just  the  same,  we  feel  woefully 
weak  in  our  knowledge  of  jnecisely 
what  foreign  sub.scribers  want. 
We'd  like  to  know,  if  any  of  you 
out  there  feel  like  taking  pen  in 
hand. 

Mcfiraw-Hill’s  Economist,  Dex 

Keezer,  continues  to  be  optimistic 
about  the  general  business  outlook 
despite  current  setbacks.  His  rea¬ 
sons,  which  seem  good  to  us.  in¬ 
clude  the  following  facts: 

1.  Goods  continue  to  move  into 
the  hands  of  consumers  in  large 
volume.  2.  The  general  public  still 
has  plenty  of  buying  power.  S. 
•Manufacturers  who  have  been  liv¬ 
ing  off  their  inventories  since 
prices  turned  down  will  soon  be 
forced  to  become  buyers  again  in 
order  to  keep  going. 

Frank  .Mansfield  of  Sylvania 
says,  following  a  survey,  that  ■■)H 
percent  of  the  television  sets  now 
in  use  are  owned  by  families  earn¬ 
ing  less  than  $."),000;  well-heeled 
people  entered  the  market  early 
but  those  down  the  line  in  income 
are  now  purchasing  at  a  faster 
rate. 
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There  is,  as  might  be  expected  in  1 
view  of  the  increase  in  purchases 
l>y  the  lower  income  group  noted 
above,  a  trend  toward  lower- 
priced  sets.  Consolettes,  are  at 
present  moving  up  in  consumer  j 
interest  but  table  models  are  still 
in  greatest  demand.  Some  over¬ 
production  of  large  consoles  and 
combinations  appears  possible. 

Of  5(»  different  television-re¬ 
ceiver  brands  encountered  during 
the  survey  only  five  had  estab¬ 
lished  themselves  an  industry  po¬ 
sition  of  better  than  five  percent.  ’ 
These  five  brands  accounted  for 
7(»  percent  of  the  market,  10  ! 
others  accounted  for  28  i)ercent 
and  the  remaining  two  percent  ' 
was  left  for  all  the  other  brands. 

Indoor  antennas  are  used  with 
1()  percent  of  the  sets  covered  by 
the  study. 

Television's  I'opularity  has 
caused  many  people  to  (luestion 
the  future  of  other  entertainment 
media.  To  H.  H.  Frost,  first  presi¬ 
dent  of  K.MA,  we  are  indebted  for 
the  following  quotes  from 
speeches  he  read  and  heard  in  the 
early  days  of  radio: 

'  Kadit)  will  n«‘\*  r  !>«•  to  the  I 

hroad(*ast*‘r  and  inannfiu  tiir*  of  sots 
and  parts  will  havo  (m  font rihiito  to  a 
fund  in  proportion  to  thoir  salfs  \«ihiino.’‘ 
"Staj;**  atid  iiiotion-pifturf  tloatro  at- 
tendanff  will  h*-  rodin-fd  tnorf  than  fifty 
iMTi'fiit  unifss  th«-  aftors  aro  prohihitotl 
l»y  c-ontract  frimi  hroadrast  in^.” 

■'Tlif  phonon  I  . ipi»-r»M  ord  hiisinoss  ran* 
not  survivf." 

*'Radif>  will  not  )»«•  tist  d  snff«'ssfiilly  in 
polh'o  Work,  thf  crindnal  will  havo  the 
sanif  tvpf  sot  and  h**  witriiod  In  time  to 
osfapo.  • 

*'lf  radio  .»o{s  aro  nsod  in  antornoidlos 

thf  acfldorit  raff  r«-suitinK  will  triplo  tho 

rato  frf*in  all  othor  causos." 

*  Hroadoast inn  of  hasohali.  prlzo  finhts 

arnl  othor  sports  ••\oiits  will  lothifo  tho 

.itti'iidarifo  l»olow  tho  avorano  iioodoii  to 

lomain  sohont.  " 

■'Nows  hroad>'a'^ts  w  II  r*dii«o  nows- 
(i.tiH-r  and  inanaxino  paid  oirontat ion  ainl 

.«tl\ortisinn  roxomn-  ' 

Somehow,  it  seems,  everything 
worked  out  nicely  for  everybody 
concerned  once  initial  readjust¬ 
ments  had  been  accomplished. 

Night-Club  (lirls  appearing  on  a 
recent  television  show  looked  nude 
from  the  waist  up  on  sets  lacking 
contrast.  Now  quite  a  few  men 
whose  receivers  were  good  enough 
to  distinguish  between  silk  and 
skin  want  to  know  how  to  make 
them  less  good. 

We  Have  It  on  what  we  con¬ 
sider  good  authority  that  the  FCC 
is  currently  receiving  about  3tH) 
comi)laints  about  television  inter¬ 
ference  per  month. 


by  SIGMA 


VJIllllIV 

^  /  J  avoilo 

Sigma  Instruments,  i,\c. 

C.yU/ri4^c(>Uht  BELAYS 

62  Ceylon  St.,  Boston  21,  Mess. 


VARIETY  OF  ENCLOSURES 
Some  of  the  stonoard  enclosures 
(including  hermetically  seoled) 
in  which  most  Sigma  relays  ore 
avoiloble. 


WRITE  F  OR  FULLY 
DESCRIFTIVE  CATALOG. 
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Mallory  Spiral  Indiictuner 
Gives  Better  Performance 
at  Lower  Costs! 


Oututfindinp  AdrnnUifies 
of  the  nctr 

Mallory  Spiral  Indurtuner: 

1.  A  »in/ele  rontrol  for  eany  »eter- 
fum  and  fine  lu$iinfi  of  any  tele- 
vision  or  t'M  channel. 

2.  Excellent  ntahility  eliminate* 
frequency  drift. 

,‘i.  Supftlied  in  three  or  four-»ec- 
tion  deni  fen*. 

I.  Far  more  quiet  operation:  free 
from  microphonicn. 

5.  Freater  nelectivity  on  high  fre¬ 
quency  channel*. 

6.  Fliminaten  '’hunching*^  of  high 
hand  channel*,  i'.over*  entire 
range  in  only  nix  turn*. 

7.  Simplifien  front  end  denign  and 
production. 

H.  Reduce*  annembty  contn. 


Tlifrc  are  hundreds  of  thousands  <d  Mallory  Induetuners  in 
use  today — all  "iviii"  trouble-free  ser\iet‘.  And  now,  the  neie 
Mallory  Spiral  Induetuncr  is  the  hijifxest  news  in  ttdevision  for 
better  performance  and  lower  cost. 

You  ean  eliminate  many  costlv  methods  on  vour  assembly 
line  with  the  new  Mallory  Spiral  Induetuner.  It  pertJiits  faster 
aliimment  and  far  simpler  front  end  desifin  and  a"end>ly 
than  any  other  system. 

riie  Mallory  Spiral  Induetuner  [»rovides  lor  infinitely  accurate 
selection  from  51  to  21f)  me<:acvclc'  .  .  .  >:ives  f'M  tunin*:  at 
no  extra  cost! 

(ihcck  the  advantages  of  the  Mallory  S[)iral  Induetuner.  Im¬ 
prove  the  performance  <d  vour  sets,  and  step  ahead  of  com- 
jretition  at  the  same  time  at  a  cost  that  will  surprise  you. 

Get  in  touch  with  Mallory  now  for  cotnplete  information. 


'Hrg  trade  mtirk  of  I*.  H.  Matlorx  X'  ('o. 
for  induetani  e  tunirtfi  dn  ites  unen'il  hy 
Midlorv-U  are  fnitents. 


Precision  Electronic  Ports— Switches,  Controls,  Resistors 


SERVING  INDUSTRY  WITH 


Capacitors  Rectifiers 

Contacts  Switches 

Controls  Vibrators 

Power  Supplies 
Resistance  Welding  Materials 
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TALK 

►  SA(;A  .  .  .  It’s  seldom  that  technical  workers  in 
television  tind  themselves  embarrassed  with  riches, 
least  of  all  when  dealing  with  interference.  But  such 
is  the  case  of  Ray  Kell  and  his  fellow-workers.  When 
“venetian-blind”  interference  between  co-channel  tv 
stations  began  to  rear  its  ugly  head  a  year  ago,  Kell 
and  hi.s  group  came  up  with  an  interesting,  and  feas¬ 
ible,  system  of  reducing  the  interference  by  syn¬ 
chronizing  the  carriers  of  the  stations.  This  method, 
duly  chronicled  in  these  pages  (February,  1949,  p  72), 
was  endorsed  in  principle  by  JTAC  and  had  every 
prospect  of  becoming  an  important  factor  in  future 
tv  allocations.  Today  carrier  synchronization  of  tv 
stations  is  an  abandoned  project.  W'hy?  Because 
Kell  and  colleagues  have  come  up  with  what  nppears 
to  be  an  even  better  system,  one  which  reduces  the 
interference  to  the  same  degree  with  considerably 
less  comi>ltcated  apparatus.  Ray  says  it’s  embar¬ 
rassing.  We  say  it’s  unusual,  to  say  the  least. 

The  new  system,  known  as  the  “off-set”  method, 
operates  by  introducing  an  appreciable  frequency  dif¬ 
ference.  of  the  order  of  10.5  kc,  between  the  inter¬ 
fering  carriers.  The  frequency  difference  makes  the 
Venetian  bars  numerous  and  of  small  size,  since  the 
beat  fre(iuency  between  the  carriers  is  a  large  mul¬ 
tiple  of  the  C<»-cps  vertical  scanning  rate. 

The  original  proposal  was  that  the  frequency  dif¬ 
ference  should  be  about  7,875  cps  or  one-half  the 
line-scanning  rate.  There  would  then  be  about  130 
black-and-white  interference  bars  in  the  picture,  and 
they  would  be  smoothed  out  to  a  neutral  gray  by  vir¬ 
tue  of  the  interlacing  of  successive  fields.  But  this 
system  came  a  cropper  when  it  was  realized  that 
three  stations  on  the  points  of  a  triangle  could  not 
maintain  this  frequency  relationship,  .^ince  two  of 
them  Would  necessarily  be  separated  by  zero  or 
15,750  cps,  neither  of  which  would  do  the  interfer¬ 
ence  any  good.  So  a  compromise  separation  of  10,500 
cps  was  worked  out.  tested  and  proved  in.  Moreover, 
the  tolerance  on  the  fre<iuency  separation  was  found 
to  be  such  that  it  can  be  maintained  by  crystal  con¬ 


trol  at  each  station,  without  any  intermediate  tie¬ 
lines  between  stations  for  sync. 

It  looked  as  though  the  boys  had  two  systems  on 
their  hands  until  they  reflected  on  the  rate  schedules 
for  leased  lines.  Then  they  realized  they  had 
only  one  system  worth  pushing.  And  there  it  stands. 
Several  pairs  of  stations  are  using  off-set  carriers, 
as  of  the  time  of  writing,  and  all  of  them  think  it’s 
wonderful.  So  do  we.  And  we  forgive  the  boys  at 
Princeton  for  their  double-take  at  the  problem. 

►  .MICRO  .  .  .  Since  an  occasional  (and  welcome) 
complaint  we  receive  is  that  Electronics  is  so  healthy 
that  it’s  hard  to  file,  we  are  happy  to  announce  that 
all  issues  of  this  periodical  are  now  available  on 
microfilm.  Details  on  page  128,  this  issue. 

►  B0.4RI)  ...  A  consulting  engineer  in  Washington 
suggests  that  the  FCC  needs  engineering  advice 
which  is  completely  divorced  from  consideration  of 
Commission  policy.  He  argues  that  industry  groups, 
such  as  NTSC,  RTPB  and  JTAC,  valuable  as  they  are, 
must  necessarily  reflect  the  industry  attitude  on 
policy  matters.  The  proposal  is  that  a  permanent 
board  of  engineering  advisors  to  the  Commission  be 
chosen  from  among  disinterested  experts,  particu¬ 
larly  those  in  academic  life,  and  that  the  members 
be  paid  an  attractive  fee  on  a  per-diem  basis.  The 
board  would  operate  under  the  chairmanship  of  an 
individual  (possibly  the  FCC  chief  engineer)  who 
knows  Commission  i)olicy  and  is  familiar  with  indus¬ 
try  problems  to  guide  the  deliberations  along  essen¬ 
tial  lines.  The  proposal  stems  from  the  work  of  the 
FCC  Ad  Hoc  Committee  which  has  been  studying 
vhf  television  propagation,  but  which  cannot  long 
continue  on  a  voluntary  no-fee  basis. 

The  Ad  Hoc  group  did  a  good  job  of  work,  more 
of  which  will  be  needed.  But  we  don’t  know  whether 
a  board  of  experts  could  be  attracted,  even  at  $50  a 
day,  on  a  permanent  basis.  How  about  it,  professor? 
Comment  from  you,  and  other  interested  readers,  is 
earnestly  solicited. 


ELECTRONICS  — AugusL  1949 


65 


I 


New  FCC  Rules  Mean 


By  JEREMIAH  COURTNEY 

.1  tforn*  V 

(’ourfti*//.  hrift/ff’  «*"*/  fio';/*  ns*  n 
\\'nshtn*/ttni ,  h.  f. 


PUBLIC  SAFETY 


6  1 


1947  1946  1949  1950 


Past  and  potential  growth  of  the  saiety 
and  speciol  services  in  thousands.  Note 
that  diiierent  relative  scales  have  been 
used  for  each  service.  The  graphs  are  not 
comparative 


PRODl'CT  of  the  most  comijrehen- 
sive  study  ever  made  of  public- 
safety  and  industry-operational 
communications  retpiirements,  new 
Fl'C  land  mobile  radio  service  rules 
which  become  effective  July  1  cancel 
out  the  miscellaneous  assortment 
for  regular  and  experimental  serv¬ 
ices  that  formerly  governed  oper¬ 
ations  in  mobile  bands.  Replac¬ 
ing  the  former  hodge-podge  of 
unrelated  rules,  which  made  the  us¬ 
er’s  search  for  the  applicable  serv¬ 
ice  and  frequency  a  fine  art,  are 
four  basic  and  well-integrated  sets 
of  rules  henceforth  governing  all 
land-mobile  vadio  operations. 

These  new  Rules  cover : 

(1)  Land  Transportation  Radio 
Srrvicfs.  This  classification  covers 
the  Railroad,  Urban  Transit,  Inter¬ 
city  Bus,  Highway  Truck,  Taxicab, 
and  Automobile  Emergency  Radio 
Services.  These  last  four  service 
sub-parts  represent  four  of  the  new 
radio  services  which  the  Commis¬ 
sion  decided  should  be  recognized 
on  a  regular  basis  following,  in 
each  case,  a  three-  or  four-year 
period  of  experimental  operation. 
In  the  procedural  reorganization  ef¬ 
fected,  the  Urban  Transit  Radio 
Service  was  transferred  from  the 
Utility  Service  (entirel\  cancelled) 
to  the  new  Land  Transportation 
Radio  Services.  The  former  sepa¬ 
rate  Railroad  Radio  Service  was 
also  cancelled. 

(2)  Industrial  Radio  Srr rices. 
This  category  covers  the  Rower, 
Petroleum,  Motion  Picture,  Relay 
Press,  Forest  Products,  Special  In¬ 
dustrial  and  Low-Power  Industrial 
Radio  Services.  The  last  three 
services  are  new  .services  bringing 
the  advantages  of  radio  communica¬ 
tions  on  a  regular  basis  to  the  lum¬ 
ber  industry,  operating  in  remote 
areas  with  one  of  the  highest  acci¬ 
dent  rates  of  any  industry,  and  a 


wide  variety  of  other  industries 
hitherto  denied  the  use  of  radio. 
The  Motion  Picture  and  Relay 
Press  services  were  formerly  cov¬ 
ered  under  the  cancelled  Miscellane¬ 
ous  Radio  Service  Rules  but  an 
expanded  radio  use  was  authorized 
to  newspapers  and  press  organiza¬ 
tions.  The  Power  and  Petroleum 
users  had  also  been  formerly  ac¬ 
commodated,  in  part,  under  the 
Miscellaneous  Rules  and  the  Utility 
Rules,  both  cancelled. 

(.’I)  I’tihlir  Safetij  Radio  Serr- 
ices.  This  service  includes  the 
Police,  F'ire,  Forestry  -  Uonserva- 
tion.  Highway  Maintenance  and 
Special  Emergency  Radio  Services. 
The  only  new  service  among  these  is 
the  Highway  Maintenance.  The 
coverage  of  the  Special  Emergency 
Radio  Services  was  expanded.  All 
the  other  services  were  formerly 
recognized  under  the  Emergency 
Radio  Services  Rules,  which  were 
cancelled. 

(4)  Domestic  Public  Mobile 
Radiotelephone  Services.  This  cov¬ 
ers  the  common-carrier  mobile  radio 
organizations  engaged  in  furnish¬ 
ing  radio-communications  service  to 
mobile  units  of  the  general  public 
on  a  charge  basis.  Both  the  tele¬ 
phone  compan.v  direct-interconnec¬ 
tion  tyi)e  of  public  mobile  radio 
service  and  the  non-telephone  com¬ 
pany  message-relay  radio  dispatch 
service,  formerly  on  an  experimen¬ 
tal  basis,  were  permanently  recog¬ 
nized. 

Uniformity  of  Services 

The  sweeping  nature  of  the  pro¬ 
cedural  recasting  accomplished  ap¬ 
pears  from  the  bare  summary  of 
the  actions  taken.  Like  services 
have  finally  been  collected  in  single 
rule  parts.  The  pattern  of  the  vari¬ 
ous  rules  has  in  all  cases  been  made 
uniform:  the  general  rules  common 
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IVrniaiuMit  fm|uenry  assi'iniiit'nts  in  72-76.  1.72-156.  ainl  450-160  inr  hands  <4ear 
the  way  for  vast  develo|nnent  (»f  inohile  serviees  and  orderly  expansion  into  the  uhf  region 


Foreman  contacts  home  office  direct  from  his  pickup-truck  office 


to  the  various  sub-parts  are  first 
set  out;  then  follow  the  special 
rules  applicable  to  a  [iarticuliir  sub¬ 
part. 

Any  organization  interested  in 
usintr  radio  for  operational  com- 
municjitions  purposes  may  hence¬ 
forth  determine  eliifibility  in  most 
cases  almost  at  a  jrlance.  Frequency 
availability  is  similarly  easily  deter¬ 
mined  now  because  each  sub-part 
lists  the  specific  fretiuencies  avail¬ 
able  to  each  service  in  the  various 
bands. 

This  situation  is  to  be  compared 
to  that  existing'  on  September,  1947, 
when  the  author  undertook  for  sev¬ 
eral  oil  companies  the  preparation 
of  a  summary  outline  of  oil  com¬ 
pany  fre(|uency  availability.  The 
prospective  petroleum  radio  user 
then  was  oblitred  to  consult  three 
different  sets  of  Rules — the  Flxperi- 
mental,  Mi.scellaneous,  and  Utility, 
now  all  cancelled.  The  oil  company’s 
search  for  the  best  frequency  for 
its  purpose  was  further  comidicated 
then  by  the  fact  that,  since  the  F('C 
issued  its  “final”  report  of  fre- 
(jiiency  allocations  above  2.7  mejra- 
cycles  in  Ma.v  2.5,  1945,  there  had 
been  by  September  1947  no  less 
than  37  public  notices  issued  effect¬ 
ing  frecpiency  revisions,  about  one- 
half  of  which  directly  affected  pe¬ 
troleum  industry  radio  usape. 

The  new  rules  cure  this  situa- 


MOBILE  RULES 

The  full  text  of  the  Commission's  Re¬ 
port  and  all  the  Rules  discussed  in  this 
article  have  been  published  in  the  May  6, 
1949  issue  of  the  Federal  Register 
Copies  can  be  obtained  from  the  Super¬ 
intendent  of  Documents,  Government 
Printing  Office,  Washington  25,  D  C.  at 
20  cents  per  copy.  Reprints  of  the  sep¬ 
arate  Rule  parts  will  be  placed  on  sale 
later  by  the  Superintendent  of  Documents. 


tion.  The  prospective  petroleum 
radio  user,  for  example,  need  now 
consult  only  the  Industrial  Radio 
Service  Rules,  There,  in  Sub-I’art 
(!,  Petroleum  Radio  Service,  he  will 
find  a  complete  listinp  of  all  the 
fiequencies  asailable  for  iietro- 
leum  industry  repular  or  devel¬ 
opmental  use,  either  exclu.sively  or 
on  a  shared  basis  with  other  indus¬ 
tries.  The  extensive  study  made  by 
the  Commission  of  mobile-service 
operational  communications  needs 
(the  transcript  of  the  final  oral  ar- 
pument  on  the  proposed  new  rules 
and  freipiency  assipnments  held  in 
October,  1948  totaled  1,913  jiapesl 
further  assure.s  that  these  last  fre¬ 
quency  assipnments  will  stay  fixed 
for  many  years  to  come. 

Commercial  Service  Possible 

The  primary  effect  of  the  new 
rides  will  be  to  lift  the  pall  of  un¬ 
certainty  that  has  hunp  over  all 
mobile  radio  service  use  and  fre¬ 
quency  assipnments  for  the  past 
four  years.  This  comes  about  in 
two  ways.  First,  the  formerly  rec- 
opnized  repular  service.s  know  what 


they  have  in  the  way  of  final  fre¬ 
quency  assipnments.  Sound  expan¬ 
sion  of  facilities  may  now  po  for¬ 
ward.  To  take  the  oil  iiulustry  apain 
for  an  example,  the  chairman  of  the 
American  Petroleum  Institute’s 
radio  committee  has  estimated  the 
equipment  backlop  of  orders  await- 
inp  final  frequency  revisions  in  that 
field  alone  as  in  excess  of  $2,000,- 
(MIO. 

Second,  the  newly  recopnized 
services,  which  had  been  laborinp 
und  '!•  the  incubus  of  experimental 
a'lthorizations  in  terms  cancellable 
“without  notice  or  hearinp”  are 
finally  placed  in  position  to  invest 
in  radio  eipiipment  without  assum- 
inp  the  risk  that  it  may  be  wipe<l 
out  overnipht.  The  importaiue  of 
this  last  factor  is  best  indicated  by 
a  listinp  of  the  experimental  serv¬ 
ices  which,  effective  .July  1,  1949,  po 
on  a  repular  basis  and  in  most  cases 
with  fairly  adeipiate  frequency  as¬ 
sipnments,  thanks  in  larpe  part  to 
the  final  transfer  of  television  chan¬ 
nel  No.  1,  44  to  50  me,  to  mobile 
radio  service  use. 

The  new  .services  with  their  repu- 
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Portable  units  are  used  to  direct  blasting  operations  in  construction  The  tumberinq  industry  uses  mobile  radio  at  remote  locations  for 
iobi  where  wire  lines  are  not  OTailable  gaiety  and  in  emergencies 


lar  frequency  assign nients  are;  In¬ 
tercity  Bus  (10  frequencies);  Taxi 
I  previously  promised  at  least  one 
two-frequency  channel  on  a  regular 
Oasis,  and  finally  assigned  four 
channels);  Hijrhway  Truck  (7  fre¬ 
quencies);  Automobile  Kmerjrency 
I  1  fret|uency  used  by  American 
Automobile  Association  clubs  and 
jrarajres )  ;  Forest  Products  (10 
fretiuencies.  exclusively;  16  fre- 
(piencies  shared ;  20  develojimen- 
tal  shared;  80  frequencies  fixed, 
shared);  Special  Inilustrial  (17 
fretpiencies  exclusively;  16  fre¬ 
quencies  shared;  20  frequencies 
developmental;  80  frequencies 
fixed,  shared )  ;  Low  Power  In¬ 
dustrial  (4  frequencies,  exclu¬ 
sively;  1  fretiuency,  shared) ;  Hijrh¬ 
way  Maintenance  (14  fretpiencies, 
exclusively;  11  fretiuencies  shared, 
with  possibility  of  others  on  special 
showinps  t  ;  and  Special  Emerjreney 
as  enlarjred  to  make  elijrible  for  the 
first  time  physicians  in  remote 
areas,  ambulance  services,  beach 
patrols  responsible  for  life  savinjr 
activities  and  school  bus  operators 
in  rural  areas  (6  frequencies,  ex¬ 
clusively;  0  frequencies,  shared, 
with  possibility  of  others  on  sjte- 
cial  showings;  80  fretiuencies,  fixed, 
shared)  ;  and  Domestic  Public  Com¬ 
mon  Carrier  (telephone  company: 
.‘to  fretiuencies;  non-telephone  com¬ 
pany:  8  fretiuencies). 

Common-Carrier  Philosophy 

Probably  the  next  most  important 
efft'ct  of  the  recent  ilecisions  in  the 


various  mobile  radio  service  rule 
and  fretpiency  allocation  proceed¬ 
ings  was  the  la,vi;ig  to  rest  of  the 
theory  that  the  radio  communica¬ 
tions  needs  of  the  mobile  radio 
services  should  be  furnished  exclu¬ 
sively  through  common  carriers 
authorized  for  the  purpose.  Com¬ 
missioner  Robert  F'.  .lones  dissented 
from  the  Commission's  Report  on 
the  sole  ground  that  it  was  "a  mis¬ 
take  to  permit  the  growth  and  de¬ 
velopment  of  non-broadcast  radio 
services  on  a  private  and  uninte- 
grale<i  basis”  as  the  rules  of  the 
majority  assured.  Although  his 
views  were  not  expressly  com¬ 
mented  upon  by  the  majority  of  the 
Commission,  it  is  clear  that  the 
adoption  of  Commissioner  Jones' 
thesis  would  have  drastically  penal¬ 
ized  the  bulk-radio  u.ser  both  eco¬ 
nomically  and  in  re(|uired  speed  of 
service,  if  it  did  not  result  in  a 
total  denial  of  radio  service. 

In  the  other  principal  fields  of 
communications  —  telegraph,  and 
telephone — the  user  can  build  his 
own  facilities:  he  can  lease  the  fa¬ 
cilities  of  others;  or  he  can  use  the 
message  services  of  a  common  car¬ 
rier,  The  distinction  long  recog¬ 
nized  in  other  fields  of  communica¬ 
tion  between  the  individual-message 
type  of  service  and  the  bulk-user 
type  of  service  may  now  be  re¬ 
garded  as  accepted  in  the  field  of 
radio  communications  as  well.  The 
(piestion  of  exclusively  common-car¬ 
rier  mobile  radio  service  has  been 
raised  and,  it  must  be  believed  in 


view  of  the  staggering  equipment 
investment  made  and  to  be  made, 
finally  laid  to  rest  by  providing  for 
both  types  of  service— direct  user 
and  common  carrier. 

This,  incidentally,  was  the  first 
time  common-carrier  mobile  radio 
service  was  recognized,  all  the 
growth  so  far  having  been  along 
direct-user  lines.  In  recognizing 
the  common-carrier  service,  which 
will  find  its  principal  use  in  con¬ 
gested  urban  areas,  the  Commission 
expressly  stated  that  it  had  "taken 
particular  care  to  provide  a  family 
of  frequencies  within  which  the 
development  of  common-carrier  mo¬ 
bile  radio  .systems  by  enterpri.ses 
other  than  existing  telephone  com¬ 
panies  may  take  place.”  The.se  dis¬ 
positions,  the  Commission  report 
stated,  had  been  "effected  advisedly, 
and  with  the  purpose,  among 
others,  of  fostering  the  develop¬ 
ment  of  competing  systems,  tech- 
ni(|ue.s,  and  e(|uipments.” 

Reduction  of  Railroad  Frequencies 

A  third  and  highly  important  ef¬ 
fect  of  the  various  decisions  made 
is  to  be  found  in  the  reduction  of 
the  fret|uency  assignments  to  the 
railro:id  industry.  Sixty  frequencies 
had  originally  been  assigned  for 
raili'oad  communications  purposes 
in  the  choice  1.V2  to  162  me  band. 
The  FCC  found  that  the  railroads 
had  been  slow  to  use  these  frequ^- 
cies  for  the  purpose  for  which  they 
had  been  pi  imarily  assigned  end- 
to-end  and  wayside  point-to-train 
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communications.  The  Commission 
report  in  this  connection  stated; 

“The  Commission  believes  that  an 
allocation  of  41  frequencies  in  the  Chi¬ 
cago  area  will  provide  sufficient  inter¬ 
ference-free  channels  to  handle  any 
foreseeable  expansion  in  the  use  of 
radio  by  the  railroads  in  the  immedi¬ 
ate  future.  It  has  been  pointed  out 
that  the  original  allocation  of  tJO  fre¬ 
quencies  was  based  upon  an  estimate 
that  3(1  usable  frequencies  would  be 
neces.sary  to  handle  the  main  line  com¬ 
munications  of  the  33  roads  operating 
in  Chicago.  Yet,  more  than  3  years 
after  that  allocation,  at  the  time  the 
oral  argument  herein,  only  7  railroads 
in  the  area  were  using  radio  for  such 
operations.” 

Despite  the  objections  of  the 
railroads  and  the  reasons  advanced 
in  explanation  of  the  delay  in  use, 
railroad  assignments  were  reduced 
one-third,  to  41  frequencies  in  the 
congested  Chicago  area  and  39  fre¬ 
quencies  elsewhere.  The  action 
taken  in  this  respect  is  important 
becau.se  it  stands  as  a  warning  to 
all  other  services  that  no  frequen¬ 
cies  will  long  be  reserved  for  any 
service  that  does  not  u.se  them. 

Secondary-Usc  Principle 

A  fourth  and  also  highly  impor¬ 
tant  principle  established  by  the 
various  decisions  was  that  of  the 
use  on  a  .secondary  basis  by  the 
public-safety  radio  services  of  the 
frequencies  allocated  primarily  to 
the  railroad  and  maritime  mobile 
radio  services. 

The  30  freipiencies  assigned  for 
railroad  u.se  on  a  national  basis,  if 
not  used  by  them  in  particular 
areas,  may  now  be  used  by  Public 
.Safety  Radio  Services  licensees  in 
any  area  "on  the  condition  that 
harmful  interference  will  not  be 
cau.sed  to  stations  in  the  Railroad 
Radio  Service”.  The  19  frequencies 
assigned  primarily  for  maritime 
mobile  use  are  similarly  available 
for  assignment  to  Public  Safety 
Radio  Services  users  in  any  area 
on  the  basis  of  noninterference  to 
maritime  mobile  use. 

The  taxi  industry  was  the  prime 
mover  for  Commission  adoption  of 
this  sharing  principle  and  could  un¬ 
doubtedly  make  the  most  and  quick¬ 
est  use  of  the  privilege.  Although, 
as  a  Land  Transportation  Radio 
Service,  the  taxi  indu.stry  does 
not  obtain  any  immediate  bene¬ 
fits  from  the  grant  made  to  the 
Public  Safety  users,  nevertheless 


the  t'ommi.ssion  indicated  that 
sharing  of  unused  frequencies  by 
secondary  services  might  be  ex¬ 
panded  in  the  future.  In  disposing 
of  the  taxi  industry  sharing  re¬ 
quest,  thc^  Commission  Report 
stated : 

“We  have  noted  the  request  of  the 
taxicab  operators  for  the  right  to 
use  railroad  frequencies  on  a  shared 
non-interference  basis  in  areas  out¬ 
side  of  Chicago.  While  the  railroads 
have  expressed  a  willingness  to  permit 
sharing  of  their  frequencies  on  a  non¬ 
interference  basis,  we  are  not  pre¬ 
pared,  at  this  time,  finally  to  dispose 
of  that  question.  Since  sharing  on  a 
non-interference  basis  to  railroads  of 
3i*  of  such  frequencies  is  being  pro¬ 
vided  in  the  case  of  the  Public  Safety 
Services,  the  implementation  of  the  in¬ 
stant  request  must  await  ( 1 )  a  deter¬ 
mination  of  the  availability  of  such 
frequencies  for  further  shared  u.se 
without  interference  to  the  primary- 
needs  of  the  railroads,  and  (2)  a  con¬ 
sideration  of  the  needs  and  requests 
of  any  other  services  for  eligibility  to 
use  such  frequencies.” 

Thi.s  secondary-service  use  prin¬ 
ciple  assures  a  flexibility  in  fre- 
(piency  assignments  formerly  lack¬ 
ing  in  the  FCC  pattern  of  industry- 
allocations  exclusively  on  a  na¬ 
tional  basis,  regardless  of  the  ex¬ 
tent  of  the  demand  in  particular 
areas.  The  new  approach  should 
therefore  insure  that  39  frequen¬ 
cies  will  not  any  longer  be  frozen  in 
Miami,  Florida,  exclusively  for  rail¬ 
road  use,  despite  the  fact  that  only- 
two  railroads  operate  into  that  city 
and  they  could  never  possibly  use 

39  frequencies. 

Frequency  Separotions 

Further  indication  of  the  Com¬ 
mission’s  desire  to  siiueeze  the  most 
out  of  the  available  fretiuencies  was 
evidenced  in  reluctant  acceptance  of 
need  for  basing  assignments  in  the 
new  44  to  50  me  mobile  band  on  a 

40  kc  rather  than  20  kc  interval. 
Said  the  Commission: 

“We  have  considered  the  arguments 
addressed  to  the  subject  of  frequency- 
spacing  and  have  established  the  as¬ 
signments  in  the  44-.50  me  band  on 
a  40-kc  interval,  rather  than  on  20  kc 
as  proposed  originally.  However,  we 
w-ish  to  emphasize  that  the  ultimate 
utilization  of  this  band,  which  is 
urgently  required  to  take  care  of  the 
anticipated  overflow  from  the  152-162 
me  band,  will  necessitate  the  develop¬ 
ment  of  techniques  and  e<iuipments 
which  will  operate  on  a  closer  spac¬ 
ing  than  40  kc.” 

The  same  spirit  was  also  evi¬ 
denced  in  reluctant  acceptance  of 
fact  that  railroad  assignments  in 


the  152  to  162-mc  band  could  not 
presently  be  predicated  on  the  basis 
of  60-kc  adjacent-channel  operation 
in  the  same  geographical  area.  In 
discussing  the  adequacy-  of  the  taxi 
152  to  162-mc  assignments,  the 
Commission  again  reverted  to  this 
subject,  ob.serving  that  "the  avail¬ 
ability-  of  60-kc  adjacent-channel 
eijuipment  cannot  be  too  far  in  the 
future  and  an  allocation  of  8  fre¬ 
quencies  will  enable  the  taxicabs  to 
u.se  ultimately  4  (two-frequency) 
channels  in  any-  given  area.”  F]lse- 
where  in  its  report,  the  Commission 
was  at  pains  to  direct  the  attention 
of  certain  u.sers  “and  equipment 
manufacturers”  to  the  allocation  of 
the  450-mc  band  also  for  the  use  of 
the  various  mobile  radio  services 
designated. 

The  pressure  the  Commission  is 
obviously-  directing  for  the  manu¬ 
facture  of  improved  equipments 
that  will  utilize  less  spectrum  space 
is  the  clearest  kind  of  indication  of 
the  vast  expansion  in  land-mobile 
radio  use  that  is  anticipated  by  the 
regulatory  agency  itself.  The  pies- 
sures  that  expanded  use  will  in¬ 
evitably-  generate  against  the  Com¬ 
mission  for  additional  frequencies 
quite  obviously  the  Commission 
would  pass  on  to  the  manufacturers. 

W'ith  mobile  assignments  effec¬ 
tively  limited  by  technical  consider¬ 
ations  to  the  portion  of  the  spec¬ 
trum  below  500  me,  it  is  indeed  re¬ 
grettable  that  the  Commission 
should  have  rendered  one  of  the  few 
bands  available  for  mobile  radio 
service  use — the  choice  72  to  76  me 
band — a  veritable  no-man’s  land  by 
surrounding  it  with  television 
channels  4  and  5.  In  con.sequence, 
this  former  mobile  band  is  now 
limited  to  operational  fixed-circuit 
u.se  and  may-  then  be  so  used  only 
“on  the  condition  that  harmful  in¬ 
terference  will  not  be  caused  to  the 
reception  of  television  stations  on 
channels  4  or  5.”  In  practice,  it  has 
been  found  impossible  to  satisfy-  the 
condition  imposed  for  the  restricted 
u.se  of  this  band  e.xcept  in  the  re¬ 
motest  of  areas,  with  the  result 
that  the  demands  of  the  mobile 
.services  for  operational  fixed  cir¬ 
cuits  for  control  and  repeater  pur¬ 
poses  may  generally-  be  satisfied 
only  in  the  microwave  bands  where 
the  present  cost  of  equipment  is  a 
retarding  factor  in  use. 


ELECTRONICS  — August,  1949 


69 


The  ever  iNtRt;AsiNG  demand 
for  oil  products,  and  the  inade¬ 
quacy  of  our  present  petroleum  sup¬ 
plies,  is  a  problem  which  rarely 
comes  to  the  minds  of  the  averavre 
American.  Few  of  us  realize  how 
Kreat  the  domestic  demand  for  oil 
has  become.  In  order  to  maintain  the 
level  of  our  present  reserves  it  will 
be  necessary  to  di.scover  two  billion 
six  hundred  million  barrels  of  oil  in 
the  cominjr  year.  This  is  the  Ki'eat- 
est  assijrnment  that  has  yet  chal¬ 
lenged  the  geophysicist. 

An  a|)parent  solution  to  this 
problem  lies  in  the  fact  that  the 
jreolojrical  formations  that  exist  in 
the  continental  shelf  of  the  Gulf 
of  .Mexico  appear  to  be  of  the  same 
salt-dome  character  as  those  for¬ 
mations  now  producinj;  oil  in  south¬ 
ern  Texas  and  Louisiana.  These 
formations  seem  to  continue 
throujrhout  the  length  of  the  shelf 
below  Texas  and  Louisiana,  extend¬ 
ing’^  in  some  places  as  far  as  150 
miles  into  the  Gulf.  The  fact  that 
oil  may  exist  in  these  formations  is 
confirmed  by  the  existence  of  pro- 
ducinjr  oil  wells  on  salt  domes  lyinir 
ten  to  twelve  miles  off  shore.  In¬ 
dustry  has  already  paid  twenty-five 
million  dollars  for  the  leasinjr  of 
mineral  rip’hts  to  about  two  and  one 
half  million  acres  of  Gulf  area. 

Searching  Methods 

In  searching  for  formations 
likely  to  bear  oil,  the  jreophysicist 
employs  several  methods.  Some  of 
the.se  methods  are:  (a)  the  meas¬ 
urement  of  the  intensity  of  the 
earth's  ma^'iietic  field  by  use  of  a 
majrnetometer,  ib)  soundinjr  of  the 
strata  below  the  earth’s  surface  by 
use  of  a  seismojrraph  and  (c)  meas¬ 
urement  of  the  earth’s  gravitational 
field  by  use  of  a  irravity  meter.  Two 
of  these  systems  are  illustrated  in 
Fiir.  1  and  2. 

When  a  (.’eophysical  survey  is  be- 
injr  made  the  jreofrraphical  location 
of  the  readiiiK's  taken  is  of  jirime 
importance.  When  a  survey  is  made 
over  water  in  sijrht  of  the  shore 
line  location  can  be  computed  by 
simple  trianjrulation  with  a  transit 
on  known  hind  points;  however,  this 
method  is  time-consumin;r  and  im- 

•  Korjuf-rly  « ]#»rtroiiif>s  t-ncitUM  T  with  th. 
TlfllaiMl  i:«  >.ar«  h  ('orporation  <*f  m*nv«  r. 
fol..ra.ln 


Radiolocation  in 
Oil  Piospecting 


Oil  under  the  (iiilf  of  .Mexico  may  help  avert  a 

future  shortajie.  Radio  aid?  tieveioped  during  the  war  have 
prove*!  highly  .satisfactory  in  detecting  aiul  locating  these 
deposits.  Several  of  the  most  wi*lely  use*l  systems  are 
tieserihed  in  this  article 
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possilile  in  a  fast-movinjr  airplane. 
.■\s  the  survey  jiarty  moves  farther 
off  shore,  the  need  for  better  meth¬ 
ods  of  location  becomes  acute, 
parently  the  only  practicable  solu¬ 
tion  lies  in  some  sort  of  radio 
location  device  whose  errors  do  not 
exceed  plus  or  minus  100  to  liiO 
feet  within  the  reiiuired  oiieratinjr 
raiiKe. 

Several  types  of  radio  location 
devices  meetinjr  these  requirements 
are  possible.  These  include;  Radar, 
Ratran,  Shoran,  Lorac,  and  Raydist. 
Of  these  five  systems,  the  lonsrer- 
ran>re  Lorac  and  Raydist  systems 
seem  particularly  useful  for  mak- 
in>r  overwater  surveys.  The  FCC 
has  recently  granted  construction 
permits  to  the  Seismic  Service  Cor¬ 
poration  of  Tulsa.  Oklahoma,  for 
construction  of  a  Lorac  system,  and 
to  the  Frost  Geophysical  Corpora¬ 
tion,  also  of  Tulsa,  for  the  construc¬ 
tion  of  a  Raydist  system.  Both  of 
these  systems  are  to  be  located  with¬ 


in  l.jU  miles  of  the  shoreline  of  the 
Gulf  of  Jlexico. 

Let  us  brielly  discuss  each  of  the 
five  aforementioned  .systems. 

Radar 

The  simple  radar  method  utiliz¬ 
ing  standard  radar  pulse  techniques 
furnishes  ran>re  and  azimuth  to  and 
from  a  triven  location.  It  requires 
only  a  sinjrle  station. 

Since  microwaves  are  employed 
the  operational  ran>re  is  limited  to 
line-of-si>rht  conditions  which  for 
some  installations  mi^ht  be  from 
twelve  to  fifteen  miles.  Within  this 
ranjre  accuracies  of  plus  or  minus 
2't  to  100  feet  can  be  expected.  For 
near  shore  use  this  method  is  tren- 
erally  satisfactory. 

Rgtrgn 

The  Ratran  system  is  a  radar  tri- 
anyulation  system.  It  was  devel- 
oiied  by  the  Heiland  Re.search  Cor¬ 
poration  on  a  contract  placed  by  the 


70 


August,  ?949  — ELECTRONICS 


iVSTIliYW 


TKCLVC 


PICKurs 


SHILC 

•CDS 


riG.  1 — A  maqnetic  detector  carried  over  a 
■ection  oi  land  or  water  records  the  intensity 
of  the  earth's  raaqnetic  field  and  iocates  oil- 
bearinq  strata  irreqularities  by  detectinq  their 
accompanyinq  maqnetic  field  anomalies 
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FIG.  2 — The  seismic  method  of  underqround 
and  sea  exploration  employs  sound  waves 
which  are  reflected  from  different  strata  and 
picked  up  by  several  qeophones  or  micro¬ 
phones.  Recordinqs  of  reflected  waves  map 
underqround  strata 


SCCOND 
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(ifophy.siial  K.xploration  Corpora¬ 
tion  (both  of  Denver,  Colorado)  and 
wa-;  de.-iijrned  for  airborne  n.-ie  in 
eonjiinetion  with  the  Heiland  Maj?- 
netometer. 

Rather  than  ii.^iiiK  azimnth.  it  de- 
termine.s  po.-iition  by  u.^intr  ranjres 
from  two  known  point.-i.  The 
tem  consists  of  two  auto¬ 

matic  ran>re-only  railar  systems 
modified  to  woi-k  over  approxi¬ 
mately  forty-mile  ratiKes.  These 
units  are  curried  aboard  the  air¬ 
craft  and  each  tri^'^rers  a  beacon 
station  located  at  the  known  points. 
The  ranjres  to  the  beacon  stations 
appear  its  shaft  rotations  and  are 
indicated  on  two  citx'k-type  dials. 

The  Ratran  system  embodies  one 
interesting  feature  which  is  appli¬ 
cable  to  any  type  of  double-ran>re 
system,  and  of  importance  in  mak- 
iiifr  an  airborne  overwater  survey. 
It  provides  a  system  whereby  the 
^reoKraphical  area  beinp  investi- 
v'ated  is  divided  into  invisible  rec¬ 


tangular  coordinates.  This  is  ac¬ 
complished  by  a  PLl  i  Pilot  Lixa- 
tion  Indicator)  computer. 

The  ba.se  line  of  the  area  investi- 
frated  is  the  line  drawn  to  intei'cept 
both  beiicon  stations.  In  making'  a 
survey  the  pilot  llys  an  S-shaped 
course  with  the  major  distances 
perpendicular  to  the  base  line  as 
shown  in  Fijr.  3.  In  this  manner,  at 
any  instant  duriiiK  a  survey,  a  tri¬ 
angle  can  be  constructed  having 
sides  R  ,  the  ranjre  to  beacon  num¬ 
ber  1  from  the  aircraft,  R,  the 
ranjre  to  beacon  number,2  from  the 
aircraft,  and  the  base  line. 

If  we  introduce  the  llijfht  line 
perpendicular  to  the  base  line  and 
intersectinjr  the  position  of  the  air¬ 
craft.  we  form  two  rijrht  trian>rles, 
one  havinjr  sides  R ,  a,  and  h.  and 
the  other  havinjr  sides  R ,  a  and  c. 
It  can  he  shown  that  R‘  —  R'  = 

-  c*. 

For  any  particular  line,  h'  —  c*  is 
a  constant  K  and  can  be  computed 


mathematically  for  that  line.  This 
frives  us  the  eiiuation  R  '  —  /?/  —  K 
=  0  to  lie  solved  electrically. 

A  standard  method  of  solution  is 
employed.  Two  potentiometers  are 
ffeai'ed  to  each  of  the  ranjre  shafts. 
One  of  these  is  excited  with  a  400- 
cps  a-c  voltape  and  the  other  is  con¬ 
nected  as  a  load  on  the  first.  Since 
the  potentiometers  are  positioned 
proportional  to  R.  the  fraction  of 
the  Voltaire  appearinjr  on  the  arm 
of  the  loaded  pot  is  proportional  to 
R  anil  the  fractional  output  voltajre 
appearing  on  the  arm  of  the  load- 
inir  potentiometer  is  proportional 
to  R.  In  this  manner  both  R,  and 
R.  are  sipiared. 

The  /v”  output  is  connected  in 
series  with  the  K/  voltaKe  in  such 
a  manner  that  a  difference  in  volt- 
a^e  is  obtained.  In  turn  these  are 
connected  in  series  with  another  po¬ 
tentiometer  which  is  excited  with  a 
400-cycle  voltajre  from  the  same 
source,  and  introduces  a  voltape 
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FIG.  4 — Pilot  Location  Indicator  computer  FIG.  S — Lorac  (Long  Range  Accuracy)  determinei  the  location  ol  a  mobile  unit  by  comparing 
gieei  actual  phyiical  poiition  data  Ihe  phate  relationship  between  two  pairs  oi  received  signals 


proportional  to  the  constant  K. 
When  a  value  of  K  corresponding  to 
a  desired  flight  line  is  set  on  the 
K  potentiometer  and  the  output  of 
the  network  is  zero,  the  equation  is 
solved;  however  if  the  equation  is 
not  perfectly  solved,  the  phase  of 
the  output  signal  will  indicate 
which  R  is  larger  and  is  therefore 
an  indication  of  the  position  of  the 
aircraft  relative  to  the  desired 
flight  line. 

This  voltage  is  u.sed  indirectly  to 
deflect  a  zero-centered  PLI  meter 
in  the  pilot’s  cockpit  to  assist  him 
in  flying  the  desired  course  without 
the  aid  of  landmarks  by  telling  him 
his  position  relative  to  the  course 
line.  In  order  to  deflect  the  indi¬ 
cator,  the  voltage  output  of  the  po¬ 
tentiometer  computers  is  first  am¬ 
plified  and  then  rectified  in  a 
phase-sensitive  rectifier,  giving  a 
d-c  voltage  whose  polarity  is  deter¬ 
mined  by  the  phase  of  the  computer 
signal.  Figure  4  is  a  diagram  show¬ 
ing  the  operation  of  the  basic  PLI 
computer. 

Shoron 

The  Shoran  or  Short  Range  Navi¬ 
gational  system  was  developed  dur¬ 
ing  the  war  to  be  used  as  a  method 
of  pin-point  bombing.  Shoran  is  a 
pulse  -  type  triangulation  system 
similar  to  Ratran  inasmuch  as  it 


determines  the  position  or  fix  by 
using  two  ranges  to  two  ground 
beacon  stations  whose  positions  are 
known. 

The  ranges  are  determined  by 
standard  radar  means.  A  pulse 
from  the  mobile  transmitter  trig¬ 
gers  the  beacon  transmitters  and 
they  retransmit  to  the  mobile  re¬ 
ceivers.  The  time  intervals  repre¬ 
senting  the  ranges  to  the  two  sta¬ 
tions  are  recorded. 

Three  frequencies  of  transmis¬ 
sion  are  used.  Since  these  are  in 
the  vicinity  of  250  me  the  range  of 
Shoran  is  limited  for  all  practical 
purposes  to  line-of-sight  distances. 
For  shipboard  use  this  may  be  of 
the  order  of  25  miles  with  accu¬ 
racies  of  plus  or  minus  25  to  75 
feet.  .Aboard  an  aircraft  this  range 
can  be  extended  to  about  42  miles, 
assuming  the  aircraft  to  be  flying  at 
an  altitude  of  1,000  feet  above  the 
shore-ba.sed  station.  The  maximum 
effective  altitude  for  aeromagnetic 
surveys  appears  to  be  1,000  feet. 

As  is  the  case  with  the  Ratran 
sy.stem,  Shoran  also  provides  a 
method  whereby  the  pilot  can  be 
directed  to  fly  given  courses.  These 
courses  consist  of  successive  arcs 
of  constant  range  from  one  of  the 
ground  beacon  stations.  The  pilot 
is  directed  on  a  desired  arc  by  a 
PDl  (pilot  direction  indicator). 


which  tells  him  his  position  relative 
to  the  course. 

Lorac 

The  Lorac  or  Long  Range  Accu¬ 
racy  system  is  a  system  whereby 
the  location  of  a  mobile  unit  is  de¬ 
termined  by  comparing  the  phase 
relationships  between  two  pairs  of 
received  signals.  Lorac  resembles 
Loran,  although  Loran  is  a  pul.se- 
time  comparison  method. 

If  two  c-w  transmitters  operating 
on  the  same  frequency  are  located 
some  distance  apart,  anil  lines  of 
constant  carrier-frequency  jihase 
difference  are  plotted  between  the 
transmitters  on  a  map  of  the  sites, 
a  hyperbolic  pattern  will  be  pro¬ 
duced.  If  a  meter  capable  of  meas¬ 
uring  the  phase  difference  between 
the  two  stations  is  moved  so  as  to 
cross  the  hyperbolas,  each  :?60-de- 
gree  change  in  pha.se  would  be 
called  a  lane.  This  is  illustrated  in 
Fig.  5.  On  a  line  intersei-ting  the 
two  transmitters  a  lane  would  have 
a  width  of  one-half  wavelength.  To 
establish  one’s  position  on  a  given 
hyperbola,  it  is  necessary  to  count 
only  the  number  of  lanes  and  frac¬ 
tions  of  lanes  from  a  known  point. 
If  a  position  or  fix  is  desired,  a 
second  pair  of  transmitters  must  be 
used  and  a  .second  hyperbola  be 
determined.  The  inter.section  of 
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FIG.  6  Drawing  oi  Lorac  lyttem,  thow- 
tng  phase  comparison  principle 


stunt  and  be  transmitted  to  Ri.  with¬ 
out  change  of  phase.  This  beat  fre¬ 
quency  is  the  reference  beat  note. 

If  the  mobile  unit  remains  sta¬ 
tionary,  the  phase  of  the  beat  note 
received  from  transmitters  T,  and 
Ti  in  receiver  R,  remains  fixed; 
however,  if  the  mobile  unit  moves, 
the  phase  will  change.  Since  the 
phase  of  the  reference  beat  note  re¬ 
mains  constant  regardless  of  the 
location  of  the  mobile  unit,  it  can  be 
used  as  a  phase  reference  and  the 
pha.se  of  the  R^  beat  note  be  com¬ 
pared  with  it.  The  phase  relation 
between  the  two  beat  notes  is  dis¬ 
played  on  an  indicator  which  makes 
one  full  rotation  per  lane.  Each 
time  a  lane  is  crossed  a  counter 
mechanism  adds  or  subtracts  a  digit 
to  a  lane  counter  to  identify  the 
lane  into  which  the  unit  has  moved. 

By  u.se  of  the  above  de.scribed 
system  the  mobile  unit  can  only  lo¬ 


cate  it.self  as  being  somewhere  on 
a  given  hyperbola,  and  to  obtain  a 
fix  the  equipment  can  be  duplicated 
to  determine  location  on  a  second 
hyperbola. 

The  basic  Lorac  .system  as  dis¬ 
cussed  requires  six  frequencies  of 
transmission.  Seismic  Service  Cor¬ 
poration  has  developed  a  type  A 
Lorac  .system  which  offers  a  savings 
in  equipment  and  frequencies.  Al¬ 
though  the  Type  A  system  trans¬ 
mits  on  four  frequencies,  the  fre¬ 
quencies  are  so  chosen  that  they 
(K-cupy  only  two  channels.  The 
type-A  system  u.ses  four  transmit¬ 
ters  and  four  receivers.  This  system 
is  illustrated  in  Fig.  7. 

The  accuracy  of  the  Lorac  system 
is  a  function  of  the  fre(|uency  em¬ 
ployed.  In  the  2,000-kc  band,  one- 
half  wavelength  on  a  base  line  is 
about  250  feet,  corresponding  to  a 
phase  shift  of  360  degrees.  Seismic 


the  two  hyperbolas  will  be  the  fix. 
In  actual  use  the  lanes  and  fraction 
of  lanes  from  a  known  point  for  in¬ 
tersecting  hyperbolas  are  pre.sented 
on  two  j)ha.se  meter  indicators. 

The  basic  principle  of  Lorac  can 
best  be  de.scribed  by  referring  to 
Fig.  6  which  illustrates  two  shore 
stations  and  a  mobile  station.  The 
c-w  station  at  shore  position  2 
transmits  on  frequency  F,  to  receiv¬ 
ers  R,  in  the  mobile  unit  and  R  at 
shore  position  1.  .-K  second  c-w 

transmitter  Iwated  at  shore  posi¬ 
tion  1  transmits  to  K,  aboard  the 
mobile  unit  and  also  to  the  adjacent 
receiver  R  at  shore  position  1.  The 
frequency  of  T,  differs  from  the  fre¬ 
quency  of  r,  by  an  audio  frequency 
F,  —  F .  When  the  two  transmit¬ 
ter’s  signals  are  received  by  R,  they 
heterodyne  and  produce  the  differ¬ 
ence  beat  frequency  F,  —  F .  Like¬ 
wise  the  F,  —  F,  beat  frequency  is 
produced  aboard  the  mobile  unit  in 
receiver  R  .  The  F  —  F,  frequency 
is  also  retransmitted  by  T,  to  re¬ 
ceiver  Rt  Iwated  on  the  mobile  unit. 

The  phase  difference  of  the  two 
beat  notes  arriving  at  the  mobile 
unit  depends  upon  the  difference  in 
distance  of  travel  of  the  original 
carriers  before  heterodyning.  Since 
the  positions  of  transmitters  T,  and 
T,  and  receiver  R,  are  fixed,  the  beat 
frequencies  at  R  will  remain  con- 


FIG.  7 — Type-A  Lorac  offers  soTinga  In  equipment  and  frequencies.  Accuracies  of 
better  then  _l  3  feet  have  been  realised  with  this  system 
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Service  Corporation  states  that  an 
accuracy  of  plus  or  minus  :?.()  de¬ 
crees  is  not  difficult  to  obtain,  and 
with  this  accuracy  one  should  ex¬ 
pect  distance  determination  on  the 
base  line  to  about  2.5  feet.  In 
actual  use  over  short  raiiKfs.  base 
line  accuracies  of  better  than  three 
feet  have  been  demonstrated.  It 
should  also  be  pointed  out  that 
should  the  emissions  of  either  of 
the  Lorac  transmitters  vary  sliphtly 
in  phase  duriny  operation,  both 
beat  notes  will  vary  in  phase  by  an 
eiiual  amount  and  the  effects  will  be 
cancelled.  Thus  the  necessity  of 
phase  synchronization  is  obviated. 

-Another  important  characteristic 
of  l.orac  is  that  the  system  cannot 
become  saturated  with  users. 

Raydisf 

The  Raydist  system  is  jrenerally 
similar  to  Lorac  inasmuch  as  both 
systems  are  based  on  phase-meas- 
urinjr  techniques.  The  Raydist  sys¬ 
tem  employs  a  transmitter  in  the 
mobile  unit  and  can  be  arranged  to 
have  the  indicators  either  in  the 
mobile  unit  or  at  a  fixed  point.  Ray¬ 
dist  can  be  used  as  a  pure  ratine 
system  or  as  a  hyperbolic  system. 

•A  simple  Raydist  system  for  de¬ 
termining  location  alonK  a  Kiven 
hyperbola  re(|uires  four  transmit¬ 
ters  and  four  receivers  as  illus¬ 
trated  in  Fip^  S.  Receivers  1  and  2 
can  be  located  at  any  position  de¬ 
sired  provided  they  can  receive 
suitable  sipmals  from  transmitters 
7- and  T.  For  jreophysical  surveys 
it  is  best  to  have  them  located 
aboard  the  mobile  unit. 

The  frequency  of  the  mobile 
transmitter  T  is  such  that  it  differs 
from  the  frequency  of  reference 
transmitter  T,  by  an  audio  note. 
Transmitters  T  and  7.  are  received 
at  jrreen  shore  position  receiver  K 
and  the  fre(|uency-difference  hetero¬ 
dyne  is  i)roduced.  This  beat  note 
modulates  transmitter  7-  for  pur- 
jxi.ses  of  relaying  it  to  R,  where  it 
arrives  with  phase  dependin>r  upon 
the  relative  transmission  distances 
from  7,  to  K  and  7  to  R .  Since  the 
distance  from  7,  to  R  remains  con¬ 
stant,  the  phase  depends  entirely 
upon  the  distance  from  7  to  R. 
The  same  audio  beat  note  is  pro¬ 
duced  in  rweiver  R,  from  7  and 
7,  an<l  it  is  retransmitted  main- 
taininp'  its  phase  by  7  to  receiver 
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FIG.  6- -The  Radist  system  of  radioloca 
tion  employs  a  transmitter  at  the  mobile 
station.  It  can  be  arranged  to  give  posi¬ 
tion  indications  at  either  the  mobile  or 
fixed  stations 


FIG.  9  -Model-E  Radist  locates  mobile 
stotion  by  intersection  of  a  pair  of  hyper¬ 
bolas.  It  employs  an  additional  land 
station  and  one  extra  receiver  over  the 
system  shown  above 

R  .  The  phase  of  the  signal  receiveci 
at  A’,  depends  upon  the  distance 
from  7,  to  R,. 

If  the  mobile  unit  were  to  move 
alon>r  one  of  the  hyperbolic  lines, 
the  phase  of  the  beat  notes  received 
by  R  and  R  would  remain  constant. 
If,  howe'er,  the  mobile  unit  moves 
so  as  to  cross  the  hyperbolas,  the 
phase  of  the  beat  notes  shifts.  By 
indicating  the  relative  pha.se  and 
number  of  complete  phase  chanvres 
(8fi0  de^M'ee)  from  a  known  jreo- 
yraphical  point,  a  driven  hyp)erbola 
can  be  determined. 

Indication  of  the  phase  relation¬ 
ship  is  accomplished  by  feeding  the 
outputs  of  the  two  receivers  R  and 
R  to  the  rotor  and  stator  windinjrs 
of  a  synchro.  The  .synchro  indi¬ 
cates  the  pha.se  relationship  at  any 
instant  and  a  revolution  counter 
Keared  to  the  synchro  indicates  the 
number  of  half  wavelenjrths  or 
lanes  from  a  known  hnuition. 

In  order  to  obtain  a  fix,  a  location 
on  a  second  hyperbola  must  be  de¬ 
termined  to  obtain  an  intersection. 
Rather  than  duplicate  the  equip¬ 
ment  di.scussed  above,  the  HastinK^s 
Instrument  Company  has  devised 
their  model-F  two-dimensional  Ray¬ 


dist  system.  Fijrure  9  illustrates  the 
operation  of  the  moilel-K  system. 
Note  that  Fi>r.  0  contains  the  basic 
units  in  Fijr.  8.  The  operation  of 
these  units  is  unchanged  so  that 
they  >rive  location  aloiiK’'  one  hyper¬ 
bola.  An  additional  yellow  shore 
station  is  necessary  and  another  re¬ 
ceiver  R  is  installed  at  the  indicator 
location.  The  signal  from  transmit¬ 
ter  T,  beats  with  the  sijrnal  received 
from  the  reference  transmitter  anti 
this  beat  note  is  transmitted  to  R 
Ity  7 .  .A  phase  comparison  be¬ 
tween  receivers  R  and  R.  jrives  a 
second  set  of  hyperbolas.  The  fix  is 
at  the  yeo/rai  hical  intersection  of 
the  first  hyperbola  with  the  .second. 

Also  of  interest  to  the  yo'ophy- 
sicist  is  the  |)ure  laniJ'e  Raydist 
system.  In  this  system  a  c-w  trans¬ 
mitter  and  receiver  are  located  at 
both  stations.  Each  receiver  re¬ 
ceives  a  beat  note  produced  by  the 
far  transmitter  and  the  adjacent 
transmitter  because  the  frequencies 
of  the  transmitters  are  separated 
by  an  audio  note.  The  beat  note  re¬ 
ceived  at  the  far  location  is  retrans¬ 
mitted  to  the  other  by  means  of  a 
third  transmitter  where  it  is  com- 
))ared  in  phase  with  the  locally-pro¬ 
duced  heterodyne.  The  two  beat 
notes  are  fed  to  phase  counting  and 
measuring  units  which  measure  the 
distance  from  a  known  point  by 
countin^r  the  one-half  wavelength 
intervals. 

In  systems  of  the  tyi)e  involving 
beat  f re(|uencies  discussed  above, 
the  rate  of  movement  of  one  station 
either  toward  or  away  from  a  fixed 
station  can  be  detected  by  the  in¬ 
crease  or  decrea.se  of  heterodyne 
fre(|uency  due  to  the  Doppler  etfect. 

The  Raydist  system  as  so  de- 
.scribed  permits  only  one  user  at  a 
time.  It  is  anticipated  that  future 
modificiitions  will  i)rovide  for  the 
joint  use  of  about  twelve  mobile 
units.  This  can  be  done  by  assiprn- 
inp'  a  slip'htly  different  carrier  fre- 
(piency  to  each  mobile  unit  and 
filtering  desired  audio  beat  notes. 

The  Hastinjrs  Instrument  Com¬ 
pany  reports  that  for  operational 
u.se  accuracies  of  ziz  25  feet  may  be 
obtained  at  ranp^e.s  of  fifty  miles. 
Xo  accuracies  are  quoted  at  greater 
ranges;  however,  it  is  believed  that 
Raydist  eEpiipment  operating  in  the 
l,dOO  to  2,5(10  band  will  operate  sat¬ 
isfactorily  over  a  range  of  250  miles. 
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Automatic 
Station  Call  Selector 


Sdiiinls  uluriii  wlu‘11  radio  station's  call  letters  are  received  in  ^tandard  co«le  characters  over 
a  speed  ran<:e  ol  better  than  two  to  one.  Has  <ii\en  relialde  operation  between  ^iew  York 
and  a  ship  docked  at  I.oinlon.  a  distance  of  .'{.(MM)  miles 

By  W.  W.  McGOFFIN  and  H.  R.  SCHULZ 

/.'»•» fro  hUn'tntnicH  t.'oritorut ton 
.\f  ir  York.  y. 


Thk  ship's  call  alarm  is  an  in- 
strumeiit  of  the  selector  type 
which  can  lie  set  to  the  characters 
of  the  international-Morse  ciMie, 
such  as  those  comprising  a  radio 
station’s  or  ship’s  call  letters,  and 
will  riiiK  an  alarm  bell  when  those 
call  letters  are  received.  The  alarm 
bell,  or  bells,  may  be  placed  on  the 
vessel’s  bridge,  or  in  the  radio  op¬ 
erator’s  sleepin>r  tpiarters. 

The  instrument  has  been  highly 
successful  in  the  marine  industry. 
It  provides  a  24-hour  radio  watch 
even  though  only  one  operator  i.s 
employed.  Users  claim  that  wireless 
teleKraph  without  it  is  like  a  tele- 
jihone  without  a  bell. 

Versatility 

In  order  for  a  device  of  this  kind 
to  be  practical  in  interpretin^r  co.le 
characters,  a  primary  reipiisite  is 
tlexibility  in  the  ranjre  of  coile  speed 
to  which  it  will  respond.  In  other 
words,  it  must  not  require  a  jriven 
detinite  code  speed  or  perfect  .send¬ 
ing. 

The  instrument  will  operate  proii- 
erly  and  resiiond  to  a  ratio  of  code 
speed  of  better  than  two  to  one.  It 
even  takes  into  consideration  na¬ 
tural  tendencies  of  operators,  such 
as  short  spacing  between  letters 
which  are  seldom  confused,  .such  as 
(■  anil  ().  The  code-speed  ranjre  nor¬ 
mally  used  for  avera^re  sendinjr 
covers  17  to  :?4  words  per  minute. 
However,  four  ranpes  are  provided: 
r,  to  12.  S  to  16.  12  to  24  and  17  to 
.14  words  per  minute. 

The  unit  is  shown  in  its  servicinp 
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position  in  an  accomjianyinp  photo- 
praph.  The  lower  deck  comprises 
the  receiver,  which  is  a  conventional 
crystal-controlled  superheterodyne 
desipned  for  ma.ximum  stability.  It 
has  two  fixed  freipiencies,  .500  and 
8,280  kc,  to  cover  the  two  interna¬ 
tional  callinp  frequencies. 

An  automatic-pain-control  circuit 
is  provided  with  a  lonp  time-con¬ 
stant  in  order  that  it  will  hold  be¬ 
tween  code  characters.  The  addition 
of  ape  also  causes  the  receiver  to 
favor  the  stronpest  sipnal  in  a  field 
of  preat  interference.  The  sensitiv¬ 
ity  is  such  that  it  will  operate  the 
sipnal  relay  with  less  than  o  micro¬ 


volts  input  at  the  antenna. 

The  top  portion  of  the  unit  is  the 
selector  and  includes  the  relays 
which  accept  the  particular  ship’s 
call  letters  and  reject  all  others. 

Timing  Problem 

The  limits  of  the  ratio  of  max¬ 
imum  to  minimum  code  speed  to 
which  a  unit  of  this  type  will  re¬ 
spond  are  set  by  the  timinp  struc¬ 
ture  of  the  code  symbols.  The 
timinp  method  used  to  accomplish 
this  instrument’s  code  speed  ratio 
of  two  to  one  is  illustrated  in  Fip.  1. 

Since  the  ratio  in  time  of  dot 
lenpth  to  dash  lenpth  is  one  third. 


Call  Alarm  installed  on  wall  oi  radio  shack  aboard  the  Moore-MacMail  operates 
alarm  in  radio  operator’s  quarters  when  his  station  is  being  called.  (Photograph 
courtesy  Hose  McCann  Corporation,  who  made  the  installation) 
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Photograph  of  Ship's  Call  Alarm  in  serv¬ 
icing  position.  Bottom  shelf  contains  the 
crystal  controlled  receiver 

a  timing  point  one  thiiii  of  the  da.-<h 
time  i.<  u.seil.  Thu.s  a  ratio  of  two 
to  one  in  code  ripeed  variance  is 
obtained. 

Any  piil.'e  ilitration  between  the 
lentrtli  of  time  from  .4  to  H  is  ac¬ 
cepted  as  a  dot  so  loiiif  as  the  pulse 
is  of  sufficient  duration  to  actuate 
the  advancinpr  circuit.  Any  pulsa¬ 
tion  of  the  ditration  from  point  .4 
beyond  point  B  is  checked  as  a  dash 
rep-anlless  of  its  duration. 

In  transmitting  code  and  forming 
letters  there  are  two  other  timing 
elements  involved,  the  interval  and 
letter-space  time.  The  time  between 
dots  and  dashes  of  international 
.Morse  characters  forminjr  a  letter 
is  known  a.s  the  interval  time. 

The  ratio  of  the  letter-space  time 
to  the  interval  time  in  perfect  send- 
in>r  is  also  three  to  one.  Hence  it  is 
possiide  to  place  a  point  of  timinp 
at  one  third  the  letter-space  time 
relative  to  the  dot  and  dash  timing 
so  that  intervals  and  spaces  will  be 
checked  properly  at  a  ratio  of  two 
to  one  variance  in  code  speed  in  the 
same  ranpe. 

R“lov$ 

In  the  Ship’s  Call  .Marm,  only 
two  timinp  relay.g  are  involved.  One 
relay,  becau.se  of  its  slow  closinp 
time,  which  is  accomplished  by  R-C 
circuits,  never  closes  on  dot  pulsa¬ 
tions  unless  the  code  speed  is  under 
the  r.-inpe  settinp  used,  and  the  dots 


then  become  dashes  relative  to  the 
relay  timing.  This  .same  relay  al¬ 
ways  closes  on  all  dashes  that  do 
not  e.xceed  the  maximum  speed  al¬ 
lowable  by  the  range  .setting  used. 
When  the  code  speed  exceeds  this 
range,  dashes  will  be  shorter  than 
the  one-third  point  of  timing  at  the 
minimum  speed.  This  relay,  by  its 
operation  or  non-operation,  accord¬ 
ing  to  the  pre-set  switching  of  each 
succeeding  contact  of  a  stepping  re¬ 
lay,  determines  whether  the  pulse 
advances  the  .stepper  or  causes  a 
reject. 

A  relay,  which  immediately  closes 
with  the  beginning  of  each  pulsa¬ 
tion  but  is  delayed  in  releasing  by 
K-C  circuits,  differentiates  between 
intervals  and  spaces.  The  release  or 
non-release  of  this  relay,  which  is 
a  function  of  the  preselected  step¬ 
ping-switch  circuits  and  the  posi¬ 
tion  of  the  stepper,  determines 
whether  the  stepper  is  allowed  to 
advance  or  is  reset  to  home  position. 

Thus  with  two  timing  relays, 
four  timing  functions  are  accom.- 
plished.  The.se  are:  (a)  When  set 
for  a  dot  and  a  dot  is  received  the 
stepper  will  advance.  If  a  dash  is 
received  the  stepper  is  reset,  (b) 
When  set  for  a  dash  and  a  dash  is 
received  it  will  advance  the  stepper. 
If  a  dot  is  received  in  this  position 
it  will  be  rejected,  (cj  When  set 
for  an  interval  and  an  inteiwal  is 
received  it  will  be  accepted.  When 
set  for  an  interval  and  a  space  is  re¬ 
ceived  it  will  be  rejected,  (d)  When 
set  for  a  space  and  a  space  is  re¬ 
ceived  it  will  be  accepted.  When  set 
for  a  space  and  an  interval  only  is 
received  it  will  be  rejected. 

Figure  2  is  a  block  diagram  of 
the  instrument  showing  a  two-level 
stepper  switch.  Both  swinger-arms 
Sir  and  SW,  are  mechanically  con¬ 
nected  and  operate  simultaneou.sly. 
Level  A  distributes  power  during 
each  pulse  throuirh  each  successive 
contact  as  it  advances.  Power  is 
available  to  it  for  distribution  only 
during  pulses.  Depending  on  pre- 
-elected  switch  settings,  this  power 
is  applied  to  either  the  dot.  dash  or 
reiect  circuit  in  each  stepper  posi¬ 
tion. 

The  reject  circuit  is  connected 
directly  to  the  reject  coil,  while  the 
dot  and  dash  circuits  operate  th** 
reiect  coil  only  when  the  incomincr 
pidse  does  not  conform  to  the  tim¬ 


ing  circuits  of  the  delayed-to-close 
relay  KE,  and  its  associate  relay 
REj.  If  the  reject  coil  is  not  oper¬ 
ated  the  code  chaVacters  are  ac¬ 
cepted  as  correct  and  the  stepper 
continues  to  advance. 

Level  B  swinger  arm  SlVj  has 
power  connected  to  it  at  all  times 
but  does  not  distribute  power  until 
after  the  first  pulse,  which  corre¬ 
sponds  to  the  second  position  of 
level  B.  This  level  checks  the  in¬ 
terval  and  space  components  of  the 
code  which  do  not  occur  until  after 
the  first  dot  or  dash  pulse. 

Power  from  this  level  is  distrib¬ 
uted  to  either  the  interval,  space,  or 
alarm  circuit  depending  upon  the 
pre.selected  switch  settings  and  the 
position  of  the  stepper.  The  inter¬ 
val  and  space  circuits  ultimately 
reach  the  reject  coil  through  the 
slow-to-relea.se  relay  RE,  and  its 
associate  relay  RE .  This  occurs 
only  when  the  incoming  interval  or 
space  does  not  conform  with  the 
timing  of  the  slow-to-release  relay 
RE..  .As  long  as  the  intervals  and 
letter  spaces  between  dots  anti 
dashes  conform  to  the  operation  or 
non-operation  of  RE„  in  accordance 
with  the  preselected  circuits,  the 
stepper  relay  is  allowed  to  advance. 

As  soon  as  the  .stepper  reaches 
the  alarm  circuit  contact  and  a 
letter  space  is  made  allowing  RE,  to 
fall  out,  RE  is  oiterated,  ojterating 
the  alarm.  This  relay  also  di.scon- 
nects  power  from  RE ,  stopping  all 
further  oiteration  of  the  stepper. 
The  alarm  continues  to  ring  until 
the  reset  button  is  pres.sed,  applying 
power  to  the  reject  coil,  returning 
the  stepper  to  home  position.  If. 
when  the  B  level  of  the  stepper 
reaches  the  alarm  position  and 
another  dot  or  dash  is  added,  allow¬ 
ing  only  an  interval  and  not  a  letter 
space,  which  would  constitute  an 
entirely  different  last  letter  than 


RELAY  operates 

L_  »  1 

--DOT-, 

OASH-.*^ 

1  length 

1  length  1 

1 - 

A 

B  C  D 

FIG.  1— Diagram  oi  the  baiic  timing 
structure  of  the  international-Morse  code 
characters 
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FIG.  2 — Block  diagram  ot  call  tolector.  Dotted  lines  inside  blocks  indicate  connections 
which  ore  made  by  the  vorious  relays 


the  one  preselected,  the  reject  is 
operated.  This  is  accomplished  by 
setting  the  preselecting  switch  fol¬ 
lowing  the  last  dot  or  dash  of  the 
call  letters  on  level  A  directly  to 
reject. 

Relay  /ft’,  is  operated  directly 
from  a  signal  relay  on  the  receiver 
and  operates  the  coil  of  the  stepping 
switch,  the  delayed-close  relay  /ft’., 
power  to  SIT,  and  delayed-release 
relay  /ft’,. 

Stepping  Relay 

The  stepping  relay  is  the  type 
that  advances  after  each  pulse  by 
spring  action ;  the  pulse  itself  only 
advances  the  pawl  on  the  ratchet, 
lienee  SW,  and  SH’j  remain  in  the 
first  position  until  the  first  pulse  is 
checked,  and  the  reject  is  oi>erated 
or  the  stepper  allowed  to  advance 
at  the  end  of  the  pulse.  Checking 
for  interval  or  space  begins  immedi¬ 
ately  following  the  first  or  any  suc¬ 
ceeding  pul.se. 

Whenever  the  reject  is  operated, 
the  stepper  arms  are  returned  to 
home  position  by  spring  action.  The 
reject  al.so  electrically  locks  Itself 
through  contacts  on  the  delayed-re- 
lease  relay  RE„  while  at  the  same 
time  disconnecting  power  from  all 
circuits  except  RE,. 

Thus  when  a  reject  is  made  the 
instrument  goes  out  of  operation 
until  a  letter  space  is  made  and  RE, 
is  allowed  to  fall  out.  When  the  re¬ 
ject  armature  releases,  power  is  re¬ 
applied  to  all  circuits.  In  this  man¬ 
ner,  the  .selector  always  starts 
checking  each  successive  letter  in 
Morse  characters  at  the  start  of  the 
letter. 

When  set  for  a  dot,  and  a  dash 
is  to  be  rejected,  it  is  only  necessary 
to  connect  the  dot  circuit  through 
a  set  of  normally-open  contacts  on 
RE-  to  the  reject  coil.  If  RE,  is 
allowed  to  close,  the  circuit  will  be 
completed  to  the  reject  coil  and  it 
will  be  operated. 

Relav  RE,  requires  its  associated 
relay  RE,  to  reject  a  dot  when  set 
for  a  dash.  This  relay  is  a  stand¬ 
ard  operating  relay  and  is  operated 
from  the  dash  circuit. 

When  SIT,  is  on  a  contact  that 
calls  for  a  dash,  RE,  is  immediately 
closed  at  the  start  of  the  pulse  and 
is  electrically  locked.  Power  from 
the  dash  circuit  is  continued 
through  contacts  on  RE,  to  a  con- 
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tact  on  RE,.  These  contacts  are 
open  as  long  as  RE,  is  closed.  If  a 
dot  only  is  received  this  power  is 
continued  on  to  the  reject  coil  when 
RE,  falls  out,  as  RE,  remains  locked 
in  until  the  reject  is  operated.  Thus 
a  dot  is  rejected.  However,  if  a 
dash  is  received  RE,  is  released 
when  RE,  closes,  and  the  reject  cir¬ 
cuit  is  broken  at  contacts  on  RE,. 

To  check  an  interval  and  operate 
the  reject  if  a  space  is  made,  it  is 
only  necessary  to  continue  the  in¬ 
terval  circuit  through  normally- 
closed  contacts  on  RE,  to  the  reject 
coil.  During  the  pulse  RE,  is 
closed  and  these  contacts  will  be 
open.  At  the  end  of  the  pulse  SIT, 
moves  to  the  interval  contact  as 
pre.selected.  If  a  sufficient  pause 
( letter  space)  is  made,  allowing  RE, 
to  drop  out,  the  circuit  is  closed  to 
the  reject  coil  and  it  is  operated.  In 
order  to  check  a  space,  RE,  has  an 
associated  relay  RE,.  Power  from 
the  space  circuit  is  continued 
through  normally  closed  contacts  on 
RE  ,  to  open  contacts  on  RE  .  These 
open  contacts  break  the  space  cir¬ 
cuits  continuation  to  the  reject  coil. 
Should  RE,  be  closed  by  the  suc¬ 
ceeding  pulse  with  only  an  interval 
time,  the  closing  of  these  contacts 
on  RE,  operates  the  reject. 

If  a  space  is  made  allowing  RE, 
to  fall  out,  power  from  the  space 
circuit  is  applied  to  the  coil  of  RE , 


closing  the  relay  and  opening  the 
space  circuit  from  the  reject  coil 
through  RE,.  Relay  RE,  is  electri¬ 
cally  locked  in  by  power  from  the 
space  circuit  until  SIT,  is  moved 
from  that  particular  contact  at  the 
end  of  the  succeeding  pulse.  The 
space  is  accepted  and  the  stepper 
allowed  to  advance. 

Neutral  Position 

The  fourth  position  on  the  inter¬ 
val,  space  and  alarm  circuit  pre.se- 
lector  switch  is  simply  an  open  cir¬ 
cuit  so  that  no  power  is  distributed 
by  SIT,  to  either  interval  or  space 
circuits.  It  is  used  instead  of  the 
letter-space  setting  between  letters 
which  will  not  combine  with  subse¬ 
quent  characters  from  a  second 
letter  to  form  a  third  letter.  The 
natural  tendency  is  for  the  operator 
to  reduce  the  spacing  between  such 
letters,  knowing  that  the  chances 
for  confusion  will  be  less. 

On  500-kc.  operation  has  been 
obtained  at  a  distance  of  1,800  miles 
with  usual  operation  up  to  l.-iOO 
miles.  However,  the  range  over 
which  the  instrument  will  operate  is 
entirely  dependent  on  the  power  of 
the  transmitter  and  propagation 
conditions.  Tests  on  the  high  fre¬ 
quency  have  given  reliable  opera¬ 
tion  at  3,000  miles  from  New  York 
to  the  Irish  Sea  and  to  a  ship  at 
dock  in  London. 

77 


What  We  Learned  From 


By  M.  A.  CHAFFEE 
and  R.  B.  CORBY 


fi’Diitiinr  fumniercial  airlines.  From 
a  military  .standpoint  too,  the  expe¬ 
rience  that  wa.s  Kii'iH'd  may  have  a 
direct  bearing  on  planning  t'>i' 
tran.sportation  method.s  and  etpiip- 
ment  in  future  emertrencie.s. 


The  Airline  Problem 

Airlift  trathc  in  and  out  <d'  Her- 
lin,  over  the  Ku.s.sian  zone,  wa.s  con- 
lined  to  three  cori'idor.s,  a.s  shown  in 
Kip'.  1.  These  corridors  were  con¬ 
ventional  2(i-mile  wide  airways. 
From  half  a  dozen  loadinp  airfields 
in  the  American  and  Ilritish  zones, 
at  round-trip  distances  lietween  300 
and  000  airline  miles  from  Herlin. 
planes  funnelled  into  llerlin 
throiiph  two  corridors  and  were  di¬ 
rected  into  Temiielhof,  (latow  or 
Tepel.  After  unloadinp,  all  planes 
returned  alonp  a  third  common  cor¬ 
ridor  to  their  resiiective  liases. 

The  joint  American-Ilritish  air¬ 
transport  enterpri.se  reipiired  the 
safe  and  etheient  How  of  hiph-den- 
sity  air  tratfic  from  a  number  of 
loadinp  points  throuph  two  narrow 
ciu-ridors  to  a  comparatively  small 
number  (d'  carpo-discharpe  ])oints. 
The  overall  jiroblem  entailed  the 
puidance  id'  all  aircraft  from  the 
loadinp  jioints  to  the  corridor  en¬ 
trances,  safe  control  throuph  the 
conpested  corridors,  orientation 
and  direction  in  the  approach  pat¬ 
terns  over  Berlin  and  precision 
landinp  control  at  each  of  the  ter¬ 
minal  fields. 

The  solution  was  achieved  with 
a  combination  of  conventional  radio 
ranpes  and  hominp  beacons  with 
appropriate  airborne  ranpe  receiv¬ 
ers,  lonp-ranpe  surveillance  radar, 
precision  landinp  -  approach  -  radar 
and  vhf  voice  -  communication 
eipiipmeid.  With  surveillance  radar 
as  the  heart  of  the  traffic-control 


GCA  trailer  at  Tempelhof.  with  power-generating  trailer  behind  and  C-S4  coming  in 
overhead.  The  three  tall  whip  antennas  provided  two  vhi  channels  and  one  standby 
tor  communication  with  planes.  Elevation-beam  antenna  is  behind  dark  vertical  panel 
and  azimuth-beam  antenna  is  behind  horizontal  dark  panel.  Emergency  radio 
antennas,  not  ordinarily  used,  are  atop  elevation-antenna  box.  Parabolic  rotating 
search  radar  was  not  needed  for  airlift  operations 


the  Hamburp  corridor  to  Tcm|)el- 
hof,  (latow  and  Tepcl  airfields  in 
Berlin  with  almost  monotonous 
repularit.\-.  On  maximum-effort 
days  when  all  available  planes  were 
in  use.  air-traffic  movements 
reached  the  rate  of  one  plane  a  min¬ 
ute  into  the  blockaded  city. 

This  record  of  all-weather  llyinp 
was  made  possible  by  efficient  utili¬ 
zation  of  currently  available  elec¬ 
tronic  aids  to  air  navipation.  The 
practical  experience  pained  from 
the  use  of  these  aids  in  Operation 
\’ittles  shoidd  help  solve  many  of 
the  instrument-weather  traffic-con¬ 
trol  and  landinp  problems  now  con- 


DL’RING  the  closinp  months  of 
Operation  V'ittles,  a  record 
tonnape  of  food,  medicine  and  coal 
were  moved  into  Berlin,  by  air,  de¬ 
spite  foul  llyinp  weather. 

From  December.  1!I48,  when  sur¬ 
veillance  radar  was  installed  at 
Tempelhof  .-Mi-field,  until  the  block¬ 
ade  was  lifteil,  more  than  double 
the  earlier  daily  tonnape  was  tfowii 
into  the  city.  Kxcept  for  ii  few  days 
when  the  ceilinp  stayed  continu¬ 
ously  below  the  400-foot  safe  oper- 
atinp  limit  of  GCA,  Air  Force  C-54 
carpo  idanes  operated  throuph  the 
Frankfurt  corridor  and,  alonp  with 
a  variety  of  British  aircraft,  down 
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Sran'li  radar  teamed  with  radio  and  G(]A  hroii^lit  (%54  •■arjm  plane^^  safely  throujrh  the 
corridors  to  touch  down  at  Teinpelhof  every  three  ininntes  despite  fo<:.  rain  ainl  snow. 
-More  specialized  ele«-tronic  aids  proved  unnecessary.  The  experieiwe  <rained  under  pres¬ 
sure  proves  the  feasibility  of  all-weather  operation  for  commercial  airlines 


system,  the  combination  proved  en¬ 
tirely  udecjuate  for  the  all-American 
operations  in  the  Frankfurt  corri¬ 
dor.  where  alt  iilanes  were  t’-.i4’s 
with  the  same  speed  rantre  and 
where  take-otf  secpience  informa¬ 
tion  was  sufficient  for  the  initial 
radar  identification.  Alon>r  the 
llamburtr  corridor,  where  American 
planes  combined  operations  with 
various-speed  British  aircraft,  the 
initial  radar  identification  was  im¬ 
plemented  to  some  dejrree  by  Brit¬ 
ish  airborne  -  traiisimnder  eipiip- 
ment. 


Flight  Plan 

Typical  of  the  Airlift  Task  Force 
procedure  was  the  followinir  Frank¬ 
furt  tliirht : 

After  takeoff  from  Weisbaden  oi' 
Bhein-.Main.  the  loaded  ('-.54  homed 
first  on  the  Darmstadt  beacon,  ne.vt 
on  the  Aschatfenburn  beacon,  and 
then  swuiiy  northeast  at  an  as- 
siy-ned  altitude  toward  the  Fuld’i 
Ranire  Station.  .Monitoriiiir  the  vhf 
airways  communication  channel, 
the  pilot  noted  the  time  of  the  pre¬ 
ceding  aircraft’s  reporting'  its  posi¬ 
tion  over  the  Fulda  Ranj/e  Station. 
On  crossiiijr  over  Fulda,  the  pilot 
reiiorted  in  and  adjusted  his  speed 
to  position  himself  approxim.Ttely 
three  minutes  behind  his  predeces¬ 
sor.  Swinpinjr  northeast  on  a  pre¬ 
determined  headiny'  to  track  the 
Berlin  ley  of  the  Fulda  rany'e,  the 
plane  proceeded  for  forty  minutes 
at  constant  airspeed.  Forty  minutes 
out  of  Fulda  the  pilot  reported  on 
the  airways  channel  to  the  radar- 
eipiipped  Airway.s  Control  at  Berlin. 

By  this  time,  a  new  radar  pip  had 
just  appeared  within  the  100-mile 
ranpe  marker  of  the  rPS-.5  surveil¬ 
lance-radar  ppi  .scope  at  Airways 
Control.  Correlatinp  this  latest  re- 


Operating  positione  in  GCA  troiler.  Two  men  normally  sat  here  to  bring  down 
alternate  planes.  Both  angle-mounted  scopes  show  same  combined  asimuth  and 
elevation  pattern.  Search-radar  scope  mounted  vertically  to  serve  both  positions 
was  not  used.  Talkdown  took  about  3  minutes  per  plane.  Note  use  ot  lip  microphone 
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FIG.  1 — Map  ot  airlift  operations,  with  Berlin  area  enlarged  greatly  out  of  proportion 
to  show  details  of  approach  routes  and  return  route  used 
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Troiiic  control  room  for  entiro  airlift,  locatod  at  Tempelhof  airfield  in  Berlin.  All 
rodar  screens  here  are  fed  by  CPS-S  search  radar  on  top  of  building,  but  ore 
set  for  various  ranges.  Eight-mile  range  settings  are  olso  shifted  off  center  to 
give  enlarged  effect  of  a  sector  scon 


porting  with  the  sequence  reporting 
relayed  forty  minutes  earlier  from 
Fulda,  the  aircraft  was  identified 
and  informed  that  it  was  in  radar 
sight.  In  cases  of  uncertain  identi¬ 
fication,  the  reporting  aircraft  was 
requested  to  turn  off  course.  A  cor¬ 
responding  pip  deviation  would  cer¬ 
tify  identification.  Once  identified 
on  the  ppi,  the  aircraft  echo  was 
tagged  on  a  24-inch  Skiatron  tube 
used  at  the  control  center  as  a  mas¬ 
ter  plotting  board  to  permit  track¬ 
ing  all  aircraft  movements. 

.\irways  Control  tracked  the  flight 
from  the  identification  point,  giving 
heading  and  speed  corrections  for 
maintenance  of  proper  track  in  the 
corridor  and  safe  spacing  behind  a 
prweding  plane.  Upon  arrival  in 
the  .Approach  Zone  over  the  Tem¬ 
pelhof  Range  Station,  the  plane  was 
directed  by  Airways  Control  to  turn 
left  and  to  report  immediately  to 
Berlin  .Approach  Control  on  the  vhf 
approach-control  channel. 

The  approach  controller,  provided 
with  a  radar  ppi  adjacent  to  the 
airway  controller,  .assumed  direc¬ 
tion  of  the  aircraft  for  guidance 
through  an  intricate  and  precise 


approach  pattern.  To  aid  this  guid¬ 
ance,  the  controller  used  an  ex¬ 
panded  (eight-mile  radius)  radar 
presentation  covering  the  ajiproach 
to  Tempelhof.  Further,  a  map  of 
ground  check  points  (beacons,  run¬ 
way  alignment  marks  and  Russian 
airfields  to  be  avoided)  had  been 
superimposed  on  the  radar  scopes 
by  electronic  video-mapping  tech¬ 
niques.  Provided  with  this  ground 
reference  data,  the  approach  con¬ 
troller  directed  the  plane  for  precise 
navigation  around  the  apjiroach 
pattern  and  into  the  final  approach 
leg  to  Tempelhof.  Upon  turning  for 
final  descent,  the  aircraft  was  di¬ 
rected  to  contact  Landing  Control 
at  Tempelhof  on  whichever  of  two 
available  vhf  channels  was  momen¬ 
tarily  not  in  use. 

From  approximately  six  miles  out 
on  the  final  approach,  the  pilot  con¬ 
tacted  the  GCA  landing  controller. 
Within  three  minutes  the  GCA  con¬ 
troller  t.alked  the  plane  down,  using 
his  precision-radar  information  to 
keep  the  plane  safely  on  the  steep 
four-degree  glide  path,  down  be¬ 
tween  rows  of  tall  buildings  and 
onto  the  runway.  With  only  three- 


minute  intervals  between  planes, 
two  GCA  operating  positions  and 
two  vhf  channels  were  used  alter¬ 
nately  for  successive  approaches. 

Flexibility  ot  Traffic  Control  System 

Each  of  the  three  Berlin  airfields 
was  assigned  an  approach  control¬ 
ler  in  the  radar  air-traffic -control 
center  and  each  field  was  equipped 
with  GCA.  The  flexibility  of  the 
approach  and  landing  system  was 
such  that  if,  for  example,  Rhein- 
Main  and  Weishaden  were  closed-in 
by  weather  and  the  Frankfurt  cor¬ 
ridor  traffic  to  Tempelhof  de¬ 
creased,  the  centralized  Approach 
Control  could  distribute  any  in¬ 
creased  .American  or  British  traffic 
in  the  Hamburg  corridor  to  another 
airfield. 

.After  unloading,  planes  from 
each  field  were  cleared  for  takeoff 
and.  entering  the  return  corridor 
over  the  Wann.see  beacon,  homed 
westward  on  the  Braunschweig 
beacon  in  the  British  zone.  No  ac¬ 
curate  traffic  control  was  effected  in 
the  return  corridor  but  all  takeoff 
clearances  were  monitored  in  .Air¬ 
ways  Control.  Planes  were  identi- 
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FIG.  2— Pattern  lean  on  100-mila  acraen  oi  CPS-S  laarch  radar  FIG.  3  Enlarqamant  ol  pattern  oi  Fiq.  2.  token  at  approxi- 

on  typical  maximum-ailort  day  near  dote  ol  airliit  operations.  mately  same  time  and  obtained  by  switchinq  scope  to  20  mile 

Diaqram  below  idantiiies  tarqct  pips  and  ranqs  circles  ranqe.  Diaqram  identifies  superimposed  video  mappinq 


tied  on  the  Skiatron  plot  and  move¬ 
ments  monitored  alonir  the  return 
corridor  a.s  anti-collision  preven¬ 
tion. 

Surveillancc-Rodor  Presentations 

Kxamples  of  the  tyiies  of  ppi 
pre.sentation  obtained  with  the 
erS-o  surveillance  radar  installed 
at  Tempelhof  for  air  traffic  control 
are  shown  in  Fij;.  2  and  3.  The  ac¬ 
companying  interpretive  diairrams 
emphasize  the  thorouKhness  with 
which  thi.s  particular  radar  can  re¬ 
place  or  extend  human  si^ht  in  in¬ 
strument  weather,  with  accuracy, 
from  100  miles  away  to  within  less 
than  a  mile  of  the  radar  antenna. 
This  feat  was  made  possible  by  in¬ 
corporation  of  movinjr  target  indi¬ 


cation  and  video  mappinp  in  the 
radar  receiver  circuits,  for  remov¬ 
ing  ground  clutter  and  superimpos¬ 
ing  accurately  the  essential  map 
data  needed  for  approach  control. 

The  20-mile  pre.sentation  of  Fig. 
3  was  available  at  a  flip  of  a  switch 
for  magnification  of  pips  when  ap¬ 
proach  regions  became  very 
crowded,  but  was  not  normally  u.sed 
by  the  approach  controller.  Instead, 
his  .scope  was  adjusted  to  show  an 
8-mile  radius  shifted  off-center  to 
get  maximum  enlargement  of  the 
area  for  control. 

Airlift  Radio  Aids 

The  radio  aids  to  air  navigation 
which  served  the  American  effort  in 
Operation  Vittles  consisted  prima¬ 


rily  of  vhf  communication  equip¬ 
ment  and  1-f  navigation  eijuipment. 
Kach  C-54  was  eejuipped  with  an 
eight-channel  push-button  vhf  com¬ 
munication  set  which  sufficed  for 
all  normal  communications.  A  small 
h-f  communication  set  was  installed 
as  an  emergency  standby. 

Conventional  low-freipiency  A-X 
radio  ranges  and  low-frequency 
homing  beacons  were  installed  at 
convenient  locations  in  the  Ameri¬ 
can  and  British  zones.  The  aircraft 
were  equipped  with  standard  radio¬ 
range  and  beacon  receivers.  No 
other  equipment  was  used. 

h'or  British  operations  along  the 
Hamburg  corridor  where  various- 
sjH'ed  aircraft  pre.sented  a  problem 
in  sequencing  and  traffic  control. 
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Anienna  ol  CPS-S  search  radar,  weighing  one  ton  and  rotating  at  10  rpm.  At  Berlin 
it  was  mounted  on  a  2S-foot  steel  tower  atop  a  five-story  building 


list*  Wits  made  of  an  availalilt*  air- 
liorne  tran.sponder  whit-h  enabled 
the  pilots  to  jrive  more  aeeiirate  po¬ 
sition  and  identitieation  informa¬ 
tion  to  Airways  ('ontrol  ;ind  the 
radiir  jilotters. 

Choice  of  Radar 

Kidl  consideration  was  yiven  to 
all  availiible  electronic  aids  to  :iir 
naviiration  and  traffic  control  dur- 
inir  the  iilanninir  stages  of  the  air¬ 
lift.  Kxistinir  systems  and  comixin- 
ents  such  as  jrronnd  d-f  systems, 
conventional  1-f  radio  ranires  and 
beacons  were  not  considered  siitfi- 
ciently  accurate  for  the  special  re- 
(|uirements  of  approach  control  to 
Berlin.  On  the  basis  of  iirevious 
investigations  by  the  All-Weather 
Flyinir  Division,  a  combined  navi- 


iration  and  traffic-control  ilevice 
having  the  capability  of  handlinir 
the  density  of  airlift  traffic  desired 
was  seen  in  lonir-ran>re  surveillance 
radar. 

The  tT’S-.5  radar  system  was 
chosen  in  preference  to  other  radars 
because: 

(  1  )  Its  ranire,  in  excess  of  fdO 
miles,  was  necessary. 

(2l  It  was  capable  of  hijrh  accu¬ 
racy. 

Cf)  It  had  minimum  suscepti¬ 
bility  to  adverse  effects  of  weather 
due  to  its  operatinir  fretiuency  and 
narrow  beam.  Lower  -  fretiuency 
radars  Knve  poorer  resolution  and, 
with  antennas  of  reasonable  propor¬ 
tions,  wider  beams.  Hijrher-fre- 
tpiency  radars  were  more  prone  to 
radar  echo  dispersion  from  mois¬ 


ture,  snow,  sleet  and  storm  clouds. 

(4)  A  movinjr  tariret  indicator 
had  been  designed  for  the  CPS-5. 

(5)  Height  findinjr  was  not 
available,  but  was  not  retiuired  for 
airlift  planes  operatiiiK  at  assijfned 
altitudes. 

The  selected  radar  was  installed 
and  operated  at  Berlin  under  the 
supervision  of  engineers  from  the 
Airborne  Instruments  Laboratory 
under  an  Air  Materiel  Command 
contract.  The  installation  at  Tem- 
pelhof  provided  five  ppi  radar 
scopes  for  the  traffic  controllers  and 
one  Skiatron  for  plotfinir  and  track- 
inK-  All  scopes  were  provided  with 
video  mappiiiK  of  the  Approach 
Zone  and  the  radar  system  was 
modified  to  incorporate  movin>r- 
tar>ret  indication  (.MTl). 

Moving-Torgef  Indication 

The  incorporation  of  .MTI  in  the 
CI’S-.5  at  Berlin  was  the  first  appli¬ 
cation  to  air  traffic  confrol  of  prin¬ 
ciples  developed  jointly  at  MIT  and 
TBK  (Telecommunications  Ite- 
search  Kstablishment )  foreliminat- 
inir  the  Ki’ound  clutter  that  jrave 
short-r:tn>re  blindness  to  most 
jrround  radtirs. 

F.limination  of  all  indication' 
from  building's,  trees,  mountains 
and  other  stationary  objects,  as 
shown  in  Fiy'.  4,  is  bjised  on  com¬ 
parison  of  ithase  relations  between 
succeeding'  echo  pulses  and  a  ref¬ 
erence  signal  ^reiterated  in  the  radar 
receiver.  Kach  echo  pulse  is  fed 
simultaneously  into  two  receivinjr 
chiinnels;  one  passes  the  pulse  with¬ 
out  delay  to  a  comparator  stay'e  and 
the  other  has  a  delay  line  that  re¬ 
tards  each  echo  pulse  for  a  time 
interval  etpial  to  that  between  out- 
y'oiny'  radar  juilses.  Two  successive 
echoes  from  the  same  tary'et  thus 
arrive  simultaneously  at  tht*  com- 
liarison  point.  If  the  tary'et  is  sta¬ 
tionary.  the  pulses  in  effect  cancel 
and  produce  no  trace;  with  radial 
tarv'et  motion,  the  difference  in 
phase  of  the  echo  pulse  results  in 
little  or  no  cancellation,  hence  the 
pulses  produce  the  desired  pips  on 
the  scope. 


Video  Mapping 

Video  mappinjr  is  a  technitpie 
which  iiermits  the  presentation  on  a 
ppi  scope  of  combined  pround-ref- 
erence  and  radar-echo  data.  In 
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HOW  VIDEO  MAPPING  WORKS 


rotation  ilri>e!»  map  ring 
through  ^ervo  making  map 

negative  of  l(K)>milt*>railiu!»  region  ru* 
late  o\er  fate  <»f  eath(Mle>ray  lul>e  ^e^v• 
iiig  a^  «i'aniiing  light  douree. 

Tran>tiarent  lines  ami  tiol?)  on  nega* 
live  pa?>^  light  to  pImttMell  that  feed> 
informatitMi  tif  map  through  \itieti 
amplifier  to  mixer  for  etimhining  with 
ratlar  signal.  >yiM'hrtnii/.ation  ili^ureo 
that  map  appears  t»n  MTeen  in  proper 
p«»«ilitni  v^ith  referenee  to  ratlar  ppi 
pre^entatitnl. 

(Jianging  range  t»f  ratlar  pre-enia* 
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map  binee  raiigea  hangiiig  t  irt  iiils  are 
loratetl  after  mixer  stage. 
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oppratidii,  a  negative  tran.sparency 
of  a  map  containing  desired  infor¬ 
mation  tor  presentation  is  inter¬ 
posed  between  a  linearly  scanniri).' 
lijrht  spot  and  a  photocell.  The  ma|) 
is  rotated  in  synchronism  with  the 
antenna  while  the  liKht  source,  trijr- 
trered  in  scan  by  each  transmitted 
pulse,  travels  radially  from  the  cen¬ 
ter  of  the  map  to  its  outer  edjre  in  a 
time  commensurate  with  pulse 
propagation  to  the  limits  of  the 
treojrraphical  area  mai)ped. 

The  transparent  lines  or  spots  on 
the  map  negative  permit  the  i)as- 
satre  of  li>rht  which  is  picked  up  by 
the  photocell.  The  video  output  is 
am|)lilied  and  mi.\ed  with  the  video 
data  from  radar  echoes  for  itresen- 
tation  on  the  i>|)i.  Thus,  the  refer¬ 
ence  map  presented  with  the  radar 
echoes  is  always  correctly  propor¬ 
tioned  and  oriented  retrardless  of 
rantre  switchiiiK  or  oll'-centerintr  of 
the  pjii. 

Conclusions 

I'he  Berlin  airlift  showed  that 
lony-ranjre  radar  ha\intr  the  inher¬ 
ent  accuracy  of  the  CT’S-o  could  in 
itself  lu'ovide  sutticient  air-navijra- 
tion  and  traffic -control  information 
to  permit  the  efficient  flow  of  hi^rh- 
density  air  traffic  alonjr  the  corri- 
<lors  and  in  the  approach  areas  of 
Berlin. 

The  hiyh  iirecision  of  (1('.\  al¬ 
lowed  safe  descent  of  aircraft  on 
the  final  at>proach  lejr,  under  instru¬ 
ment  conditions  when  ceilintrs  were 
down  to  4(Ht  feet  at  Tempelhof  and 
even  lower  at  Gatow  and  Te>rel 
where  the  ai)i)roach  terrain  and 
rate  of  descent  were  less  hazardous. 


For  commercial  air  transport  ac¬ 
tivities.  the  airlift  indicated  that 
GCA.  teamed  with  surveillance 
ladar  to  lU’ovide  direct  control  of 
aircraft  movements  by  the  radar 
controller,  will  have  considerable 
merit  as  aids  in  reduciiiK  bad- 
weather  cancellations.  disru|>tion  of 
schedules  under  instrument  condi¬ 
tions,  and  stackinjr  delays  at  a  ter¬ 
minal  airport.  Under  the  condi¬ 
tions  which  surrounded  Operation 
Vittles.  surveillance  and  landing 
radar  proved  effective  for  safe  and 
(‘fficient  traffic  flow.  Althoujrh  the 
strict  airlift  re>rulations  for  .se- 
(pienciny',  s|)eed  control  and  altitude 
assitrnment  are  nowhere  duplicated 
in  domestic  air  trans|)ort  operations 
today,  the  success  of  Operation 
Vittles  sujztrests  the  need  (a  suy- 
V'estion  already  beinjr  implemented 
by  the  CAA  at  Washinydon  and  Chi- 
catro  airports')  for  invest ijratinjr  the 


ai)plication  of  such  radar  control  to 
existin,if  domestic  traffic  control 
procedures. 

.•\lthouKh  the  airlift  functioned 
well  with  the  tools  available,  it  did 
reveal  the  need  for  improvements 
in  equipment  and  in  methods  of 
iratheriiiK  and  communicating  con¬ 
trol  intellijrence.  While  it  was 
jiroved  alonjr  the  corridors  that 
radar  alone  could  ilirect  ojierations 
on  tl'.e  Knroute  Zone,  the  existence 
of  more  accurate  naviK'ational  de¬ 
vices  would  relieve  the  controller  of 
all  but  purely  traffic-control  re- 
sponsiliilities  in  that  area. 

In  the  Apiiroach  Zone,  the  radar 
control  could  completely  replace 
more  complex  navigational  aids  but 
airain  airlift  experience  indicated 
the  need  for  more  efficient  utiliza¬ 
tion  of  the  radio-frei|uency  spec¬ 
trum  with  better  communication 
t,‘chnii|ues,  such  as  instantaneous 
transfer  of  detailed  instructions 
and  point-to-point  or  private-line 
communications  wherein  control  in¬ 
formation  intended  for  a  specific 
Iilane  would  be  directed  at  only  that 
jilane  to  the  exclusion  of  all  others, 
h'urther,  as  emphasized  by  the  ))rob- 
lem  in  the  llamburjr  corridor,  more 
positive  identification  e(iuii)ment 
and  technicpies  would  trreatly  assist 
effective  radar-monitored  air  traffic 
control. 

In  keeping  the  city  of  Berlin 
alive,  the  airlift  accomplished  a 
jrreat  feat.  However,  even  more  im¬ 
portant  is  what  it  taught  us  con¬ 
cerning'  specific  needs  for  future 
air-transport  e(|uipment  and  pro¬ 
cedures. 


FIG.  4~  Scope  pictures  taken  with  (riqht)  and  without  moeinq-tarqet  indication  on 
search  radar  installation,  showinq  eilectiveness  with  which  qtound  clutter  it  elim¬ 
inated.  On  picture  at  felt,  pips  in  northwest  sector  represents  buildinqs  and  solid 
white  strip  just  above  center  represents  hills 
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Pulsed  Stimulatoi 
Aids  Medical  Research 

Multivihrator-roiitrolled  cons^tant-current  pulse  generator  prodiUTs  pulses  from  lo 

I.o  iiiilliseeonds  in  duration  at  repetition  rates  from  0.1  to  1.000  pulses  perseeond.  Oiil|>iit 
is  eontinuously  variable  from  0  to  over  1,000  ma  and  praetieall)  independent  of  load 


By  LOWELL  A.  WOODBURY.  MARK  NICKERSON,  and  J.  WALTER  WOODBURY 

lirparttu^nts  ttf  I^hx/niolofiu  <i»tW  i'hitrmncoloify 
Thii  ♦  r.vifi/  of  rtah  ('oUrtjt  of  Medicine 
Salt  Lake  i'ity,  Vtah 


IN  EXPERIMENTS  involving  the 
stimulation  of  excitable  tissue 
the  characteristics  of  the  stimulus 
should  be  known  and  controllable. 
For  nerve  and  muscle  stimulation 
usual  fchoice  of  stimulus  is  an  elec¬ 
tric  current.  Electric  stimuli  are 
easy  to  control,  susceptible  of  ma¬ 
nipulation  and  measurable  with 
much  greater  accuracy  and  simplic¬ 
ity  than  most  other  stimuli. 

A  rectangular  pulse  is  most  de¬ 
sirable  for  several  reasons.  Offner' 
has  .shown  on  theoretical  grounds 
that  an  exponentially  rising  wave, 
concave  upwards,  is  the  most  effi¬ 
cient  type  of  stimulus  and  that  the 
next  most  efficient  type  is  a  rec¬ 
tangular  pulse.  Since  an  exponen¬ 


tially  rising  wave  is  extremely  diffi¬ 
cult  to  generate,  a  rectangular  pulse 
is  usually  employed.  The  rectangu¬ 
lar  pulse  which  is  essentially  a  step 
function  also  simplifies  theoretical 
consideration  of  excitation.’ 

Constant  Current 

The  use  of  constant  current 
rather  than  constant  voltage  output 
is  desirable  under  many  circum¬ 
stances.  When  the  stimulus  is  re¬ 
stricted  to  a  fixed  volume  of  tissue, 
as  is  often  the  case,  the  constant- 
current  output  will  yield  a  stimulus 
independent  of  the  resistance  of  the 
tissue.  This  is  highly  desirable  be¬ 
cause  the  resistance  may  vary  from 
moment  to  moment  as  a  result  of 


changes  in  tissue  or  electrode  polar¬ 
ization. 

The  instrument  described  in  this 
report  embodies  both  constant- 
current  output  and  rectangular 
pulse  form.  The  choice  of  pulse 
widths,  frequency  of  repetition  and 
strength  of  stimulus  may  be  varied 
to  meet  the  needs  of  the  individual 
experimental  problem. 

The  circuit  diagram  is  shown  in 
Fig.  1.  The  master  oscillator  is  a 
conventional  multivibrator  whose 
fre(iuency  is  controlled  in  decade 
steps  by  interchanging  coupling 
capacitors  and  continuously  by  al¬ 
tering  the  grid  resistors  by  means 
of  a  double  potentiometer.  .\  pad¬ 
ding  resistor  is  placed  in  series  with 
each  grid  potentiometer  to  limit 
the  frequency  range  to  about  12  to 
1  for  each  capacitor  step. 

A  three-position  switch  .SW ,  in 
the  grid  lead  allows  the  multivibra¬ 
tor  to  be  cut-off,  to  run  freely,  or 
to  be  turned  on  for  varying  lengths 
of  time  by  means  of  an  accessory 
timing  circuit.  The  output  of  the 
multivibrator  is  taken  from  the 
plate  of  one  tube,  differentiated  by 
an  R-C  circuit  of  short  time  con¬ 
stant,  the  negative-peak  clipped  by 
a  crystal  diode  and  the  positive 
spike  applied  to  the  next  stage,  a 
one-shot  multivibrator.  The  fre- 
•luency  range  of  the  mas’er  oscilla- 


•  Siat*s  I’ul)li«-  .'’^rrvice 

H v>:it  ..r  I'rod'M  Tora'-  ’‘.••-♦•ar<-h 

F.  IImw 


FIG.  I  -Complete  circuit  diagram  oi  rectangular  pulse  generator  for  medicol  research 
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tor  is  from  0.1  to  1,000  pul.ses  per 
second. 

The  one-shot  multivibrator  is 
cathode  coupled  and  the  width  of 
the  output  pulse  controlled  by  vary¬ 
ing  the  capacitors  in  the  plate-jrrid 
coupling  circuit.  The  output  is  a 
positive  pulse  risinjr  in  about  10 
nsec,  f'our  pulse  widths  of  I.,*},  1.0, 
0.5  and  0.025  milliseconds  are  pro¬ 
vided.  Other  values  could  easily  be 
obtained  by  a  different  choice  of 
couplinp  capacitors. 

Output  amplitude  control  is  ob¬ 
tained  by  varyinfT  the  bias  on  a 
diode  shunted  across  the  positive 
output  pulse  of  the  one-shot  multi¬ 
vibrator.  The  clipped  puLse  is  ap¬ 
plied  to  the  Krid  of  the  output 
stap'e,  a  6L6  beam  power  tube  bi- 
a.sed  to  cutoff,  thus  it  conducts  only 
duriny  the  pul.se. 

The  stimulator  output  leads  are 
the  positive  hiyh-voltatre  supply 
and  the  plate  connection.  The  tis¬ 
sue  to  be  stimulated  serves  as  the 
plate  load.  The  strength  of  the 
output  pulse  can  be  varied  from  0 
to  more  than  100  ma.  When  it  is 
desirable  to  isolate  the  stimulator 
from  the  tissue  preparation  (as 
iluriny  recording  of  action  poten¬ 
tials  with  a  high-gain  amplifier), 
a  switch  allows  a  shielded  isolating 
transformer  to  be  inserted  in  the 
circuit.  A  potentiometer  is  placed 
across  the  transformer  output  and 
the  center  taj)  is  grounded.  This 
constitutes  a  Wagner  ground  and 
allows  the  output  to  be  balanced  to 
ground  •  a  necessity  when  employ¬ 
ing  a  differential  ami)lifier  for  re¬ 
cording  action  potentials). 

The  constant-current  character¬ 
istics  are  obtained  by  the  use  of  the 
beam  power  tube  and  the  placing  of 
the  material  to  be  stimulated  in  the 
plate  circuit  of  the  tube.  Measure¬ 
ments  indicate  that  the  current  is 
independent  of  the  load  resistance 
within  5  percent  up  to  100,000 
ohms  at  !  ma  and  up  to  l.OOO 
ohms  a’  10(t  ma.  Newman"  de¬ 
scribes  an  ingenious  constant-cur- 
rent  arrangement  that  shifts  the 
current  from  one  tube  to  another 
as  the  load  varies.  This  results  in 
a  con.'tant  load  on  th<*  power  sup¬ 
ply  which  is  a  desirable  feature. 
However,  the  range  of  current  re- 
iiuireil  in  our  work  exceeded  the 
steady-state  current  ratings  of  any 
of  the  small  pentodes  at  present 


available  and  we  have  con.sequently 
made  use  of  the  above  described 
circuit. 

The  power  suiiplies  provide  regu¬ 
lated  voltages  of  -H.lOO  and  —90, 
and  400  volts  unregulated  for  the 
power  output  stage. 

Timing  Circuits 

A  timing  circuit  was  also  incor¬ 
porated  in  the  device  to  allow  the 
stimulator  to  be  turned  on  for 
fixed  fractions  of  a  second.  It  con¬ 
sists  of  a  capacitor  charged  from 
the  regulated  power  supply  and  di.s- 
charged  through  a  sensitive  relay. 
The  relay  turns  on  the  master  mul¬ 
tivibrator  for  the  .selected  length  of 
time.  Variation  in  the  duration  of 
the  capacitor  discharge  is  obtained 
by  .series  resistors.  D'lrations  of 
relay  closure  of  0.1,  0.25  and  1.0 
second  were  employed. 

Since  the  power  tube  is  bia.sed  to 
cutoff,  failure  of  the  line  current  or 
the  bias  supi>ly  will  allow  the  high- 
voltage  power  supply  capacitors  to 
tlischarge  throug'h  the  power  tube, 
giving  a  damaging  shock  to  the 
tissues  being  stimuliited.  To  guard 
against  this  contingency  a  small 
relay  was  placed  in  the  negative-re¬ 
turn  lead  of  the  bias  supply  and  the 
stimulator  output  leads  were  wired 
through  the  relay  contacts.  If  the 
line  current  goes  off  or  the  bias 
fails,  the  relay  oiiens  the  output 
circuit. 

Oscilloscopic  examinati(tn  of  the 
output  of  the  stimulator  shows  that 
with  it  resistive  loiid  in  the  plate 
circuit  a  good  ai)r>roximation  to  a 
rectiingular  pulse  is  obtained. 

With  the  output  through  the 
shielded  isolating-  transformer,  con¬ 
siderable  distortion  occurs  at  the 
wider  (lulse  widths  but  a  good  rec¬ 
tiingular  pulse  is  obtained  with 
shoi't  lailses.  Inasmuch  as  short 
pulses  are  usually  employed  when 
recording  from  stimulated  tissue, 
the  distortion  of  the  longer  pul.ses 
was  not  felt  to  be  a  serious  handi¬ 
cap. 

Applicotipns 

This  stimulator  has  been  used 
successfully  for  widely  varying  pur¬ 
poses  including:  single  and  re|)eti- 
tive  stimulation  of  autonomic  and 
somiitic  sensory  and  motor  nerves, 
direct  sfimuliition  of  skeletal  and 
ciirdiac  muscle,  including  the  induc¬ 


tion  of  ventricular  fibrillation,  de¬ 
termination  of  pain  threshold.s  and 
production  of  electrically  induced 
seizures. 

The  constant-curreni  characteris¬ 
tics  of  the  instrument  iirovide  ade¬ 
quate  compensation  for  changes  in 
the  placement  of  electrodes  and 
are  of  special  value  in  certain  of 
these  applications.  In  determining 
pain  thresholds  in  mice  by  the  elec¬ 
tric  grid  method*,  or  in  humans  by 
the  tooth  stimulation  method',  con¬ 
tact  with  the  .source  of  stimulus  and 
con.setjuently  effective  resistance 
may  vary  considerably.  This  stim¬ 
ulator  appears  to  compen.sate  ade¬ 
quately  for  such  vari.itions.  For 
example,  representative  tooth  pain 
thresholds  on  two  medical  .students 
averaged  1.7  ii;  0.02  ma  and  2.3 
^0.14  ma  for  15  tests  each  over 
a  3-week  period.  Automatic  com¬ 
pensation  for  changes  in  resistance 
is  also  important  in  studies  of  elec¬ 
trically  induced  seizures  inasmuch 
as  it  has  been  shown  that  cerebral 
resistance  changes  markedly  dur¬ 
ing  passage  of  the  stimulating  cur¬ 
rent.” 

The  isolating  transformer  and 
Wagner  ground  have  proved  very 
useful  in  eliminating  stimulation 
artefacts  in  experiments  involving 
both  stimulation  and  electrical  re¬ 
cording,  such  as  .studi  ‘s  of  the  ef¬ 
fects  of  vagal  and  accelerator  nerve 
stimulation  on  the  eiectrix-ardio- 
gram  and  in  studies  involving  stim¬ 
ulation  of  the  cardiac  auricles  and 
electrical  recording  of  the  ventricu¬ 
lar  respon.se.  In  the  latter  experi¬ 
ments  involving  auriculoventriculai 
conduction  the  continuously  varia¬ 
ble  fretpiency  control  of  this  instru¬ 
ment  has  also  proved  to  be  advan¬ 
tageous. 

Kk.kekkscks 

II)  K  (ilTn-r.  Stiimilaticni  With  .Mini¬ 
mum  INiwt-r.  .N  9.  i»  387, 

ISOi  „ 

|3)  N  lUishivsky.  '.Miillumiilii’al  Bio- 
lihysk-s,"  Univcrsitv  <>|  riiuaKci  Bresa, 
p  151.  193S 

(3)  II.  W  Newman,  A  Oonatant  Cur¬ 
rent  .Square  Wave  Stimulator.  I'ror  Sue 
h'sp  Hiitl.  and  \fnd.,  63,  p  2iil.  194*1. 

14)  K.  Kii»*ter  and  B  K  Riehar*ls.  A 
.New  .Metlioil  fur  the  Kvaluaiion  of  Drmts 
.Affeotinp  the  Iteacthm  **f  Mice  to  Bain 
Stinuiiation,  ,7  l.ab.  and  <'hn.  .Wed  ,  2K. 
p  .'.S.-,.  1943 

(  .". )  K  I!  linetzl.  1)  Y  Burrill.  ami 
A  c.  Ivy.  .V  Critical  Analysi.a  of  AlKe:*i- 
metric  Sletlmda  with  SuKKe.stiom*  for  a 
I'seful  Br*K-edure.  Quart.  Hull.  Sarthu'rat- 
era  Cim  .  W<d  Hrhoal,  17.  p  2s*l.  1943 

(6)  t*  .\.  Swinyard  and  I.c  A.  Wood- 
liurv.  ChaiiRes  In  the  Head  Tissue  Im¬ 
pedance  of  the  .\lbini>  Kat  Under  Condi- 
tnms  of  Contimi(*us  Klectri*-al  Shis'k. 
\nal  /fee,  91.  p  46.  1946 


ELECTRON’CS  — Augutf,  1949 


8S 


I 


UHF  Propagation 
Characteristics 

l  ltraliif:h-fn*(|ii«*iicy  experience  t)f  several  iiiNestijratiuj:  ‘iroiips  i.>  euinpareil  witli  F(l(l 
theoretical  \ aloes  and  with  vhf  prupa|:ation.  Signal  strengths  tahiilated  »ni  a  tiine-pereent- 
age  or  loeation-pereentage  basis  may  help  determine  spacing  ol'  new  television  stations 

By  EDWARD  W.  ALLEN,  Jr. 

('hirf,  Tfchnicnl  Information  Div. 

Ft  iU  ra  i  Co  mm  u  irti  t  ion  s  f  'o  m  m  issio  u 
M'ashiiifttoii,  It. 


PROPAcaTION  of  I'adio  waves  at 
the  ultrahiph  fretjuencies  has 
heen  invest ipated  l,y  a  number  of 
proups,  with  a  view  to  determininp 
the  i)robal)le  required  powers  and 
the  distarve  separations  for  tele¬ 
vision  stations  that  will  eventually 
operate  in  this  repion. 

So  far,  too  few  field  observations 
have  been  accumulated  to  allow  final 
formulation  of  a  peneral  theory  or 
workinp  formula.  The  work  of  .sev¬ 
eral  investipators  is  summarized 
here,  however,  to  shi>w  in  a  peneral 
way  the  trends  so  far  determined. 
Wherever  possible,  the  results  have 
been  interpreted  on  a  comparative 
basis  with  those  obtained  in  the 
frequency  band  54  to  216  me. 

Theoretical  Propagation 

Let  Us  consider  first  the  propapa- 
tion  within  line  of  sipht  over  a 
plane  earth,  without  atmosphere, 
between  antennas  that  are  suffi¬ 
ciently  elevated  so  the  surface-wave 
comiionent  is  neplipible.  fnder 
the.se  conditions  the  wave  fronts  are 


FIG.  1  Classic  line  oi  sight  path  and  re¬ 
flected  ray  for  plane  earth 


not  comple.x  and  the  received  fields 
may  be  considered  as  due  to  two 
rays  r  and  r,,  shown  in  Fip.  1. 
The.se  rays  arrive  at  the  receivinp 
antenna  in  dilferent  pha.se,  owinp  to 
the  difference  in  path  lenpth  r.  —  /■, 
and  to  the  chanpe  in  phase  of  i\ 
at  the  pround  point  of  reflection. 

•Xt  the  ultrahiph  frequencies,  the 
difference  in  path  lenpth  may  be 
several  wavelenpths  for  short  dis¬ 
tances  (I,  when  the  transmitt inp  and 
receivinp  antenna  heiphts  are  of  the 
order  of  .5(1(1  feet  and  20  feet,  re¬ 
spectively.  Thus,  as  the  distance  d 
is  increased  and  the  difference  in 
!>ath  lenpth  r_.  -  r,  decreases,  the 
two  rays  pass  successively  into  and 
out  of  phase  with  each  other,  pro- 
ducinp  a  succession  of  maxima  and 
minima  of  field  intensity.  .At  dis¬ 
tances  beyond  the  point  at  which 
the  field  intensity  becomes  etpial 
to  the  free-space  value,  after  the 
last  maximum,  systematic  destruc¬ 
tive  interference  sets  in,  and  the 
fields  consistently  decrease  in  in¬ 
tensity. 

For  a  smooth  curved  earth,  a 
similar  peometry  is  valid  out  to 
distances  near  the  horizon,  at  which 
point  a  diffraction  component  be¬ 
comes  predominant  and  determines 
the  field  intensities  out  to  the  maxi¬ 
mum  distances.  Curves  .4.  /{.  C 
and  />  of  Fip.  2  show  the  behavior 
of  the  four  fre.piencies  67.25,  288, 
510,  and  910  me,  respectively,  for 
a  transmittinp  antenna  heipht  of 


1.250  feet  and  a  receivinp  antenna 
heipht  of  20  feet  above  surround- 
inp  terrain.  These  curves  show 
that  both  the  distance  to  the  last 
maximum  and  the  rate  of  attenua¬ 
tion  in  the  diffraction  repion  be¬ 
yond  the  horizon  increase  with  fre¬ 
quency. 

Departures  tram  the  Thearetical 

The  validity  of  calculations  of 
this  type  for  vhf  and  uhf  under 
conditions  of  substantially  ideal 
terrain  ami  normal  atmospheric 
refraction  has  been  verified  for 
distances  within  line  of  sipht. 
For  elevated  antenna.-,  as  in 
airplane  communication-,  an  ap¬ 
preciable  departure  from  smooth- 
earth  conditions  appears  to  be  pos¬ 
sible  before  a  modified  approach  is 
warrantt'd.  However,  as  the  an¬ 
tenna  heiphts  are  decreased  to 
values  of  concern  for  a  television 
broadcast  service  a  ctxisiderable 
modification  is  necessary. 

In  the  first  place,  even  in  averape 
rural  areas,  the  earth  no  lonper  ap¬ 
pears  smooth,  and  the  rellected 
wave  is  scattered  or  broken  up  into 
components  which  combine  ran¬ 
domly  with  the  direct  component. 
I'nder  these  conditions,  the  sys¬ 
tematic  maxima  and  minima  disap- 
jiear  and  the  resultinp  fiebi  intensi¬ 
ties  underpo  wide  variations  from 
point  to  point. 

In  urban,  suburban  or  in  rouph 
or  wooded  rural  areas,  the  receiv- 
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FCC  measurement  station  at  Laurel.  Md.,  with  700-mc  parabola  on  tower  at  lelt. 
The  47.1  and  106.S  me  dipoles  are  stretched  between  towers 


Closeup  of  700  me  cylindrical  parabola  re¬ 
ceiving  antenna  used  in  tests 


In  Fi>r.  curve  A,  the  distribu- 
lion  of  field  intensities  at  or  near  t>:5 
me,  measured  at  distances  within 
50  miles  of  the  transmitter,  has 
hem  plotted  in  relationship  to 
the  OJJ-mc  theoretical  values.  The 
absolute  levels  varied  with  fre- 
•luency  as  indicated  above  but  the 
levels  relative  to  the  50-|)ercent 
level  were  found  to  be  substantially 
independent  of  frequency,  distance 
and  antenna  height  within  the 
raiiKe  of  available  data.  This  indi¬ 
cates  that  the  median  field  inten¬ 
sity  is  about  11  db  higher  than  the 
field  intensity  available  to  th)  jier- 
cent  of  receiver  l(K-ations.  Refer¬ 
ence  has  been  made  to  this  study 
because  of  a  brief  comparison  of 
vhf  and  uhf  coverajre  made  below. 

The  above  approach  was  initially 


injr-antenna  site  may  be  below  the  broadcast  band,  apjiears  to  be  essen- 

heiphts  of  nearby  obstructions,  so  tial  to  a  reasonable  understandinp 

that  there  may  no  lonper  exist  di-  of  the  character  <d'  the  service  ren- 

rect  and  pround-retlected  waves  as  dered,  because  of  the  wide  varia- 

such,  but  the  j.redominant  field  may  tions  in  sipnal  intensity  and  sipnal 

consist  of  a  partially  absorbed,  .scat-  (luality  which  occur  over  compara- 

tered  and  dill'racted  field  which  has  tively  small  areas  at  essentially  the 

passed  throuph  or  around  such  ob-  same  distance  between  receiver  and 

structions.  At  other  locations  the  transmitter, 

direct  field  may  be  attenuated  to 
a  point  where  the  predominant 
field  or  fields  may  be  those  retlected  1: 
from  one  or  more  objects  lyinp  out-  nee 
side  the  direct  path  between  the  inp 
transmitter  and  the  receiver.  Many  alio 
locations  are  found  where  retlec-  -Ad 
tions  of  this  type  are  recopnizable  to 
and  may  produce  severe  phosts  in  abb 
television  reception.  This  condi-  ^ 

tion  indicates  that  field-intensity  for 

surveys  alone  are  inadequate  in  the 

connection  with  coverape  surveys  of  has 
television  stations  and  that  some  cor 
specification  of  phost  conditions  is  ian 
also  required  for  completeness.  tin 

The  analysis  of  .several  coverape  for 

surveys  of  f-m  and  television  sta-  tail 
tions  at  vhf.  and  of  a  few  surveys  pin 
which  have  been  made  on  experi-  f'oi 
mental  stations  at  uhf.  indicates  cor 

that  the  evaluation  of  the  station  npi 
coverape  lends  itself  to  a  statistical  inp 
treatment  in  order  to  estimate  the  mil 
percentape  of  receiver  locations  tan 

which  will  receive  service  of  a  par-  stu 
ticular  prade  at  any  specified  dis-  cat 
tance  from  the  transmitter.  This  to 
type  of  apiiroach,  rather  than  the  tap 
solid-contour  approach  employed  in  a  p 

the  medium-frequency  or  a-m  ter 


Correction  Factor 
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used  by  \V.  B.  Lodge  in  the  analysis 
of  a  survey  at  490  me  made  in  New 
York  City  by  the  Columbia  Broad¬ 
casting  System  in  1946.  This  study 
indicated  that  the  median  fields 
were  9  db  below  the  calculated  fields 
for  that  freiiuency.  An  additional  5 
db  I  a  total  of  14  db  )  was  required 
for  .service  at  70  percent  of  the  loca¬ 
tions  and  an  additional  l.’J  db  (total 
of  22  db)  for  90  percent  of  the  l(K‘a- 
tions,  as  shown  in  Fig.  3,  curve  B. 

In  a  recent  survey  by  the  Radio 
Corporation  of  America  of  four  sta¬ 
tions  atop  the  Empire  State  Build¬ 
ing,  operating  on  frequencies  of 
67.2,5,  288,  510  and  910  me,  reported 
by  Brown,  Epstein  and  Peterson," 
the  median  fields  were  ^2,  —12, 
—  15  and  —19  db,  respectively,  in 
comparison  to  the  predicted  fields 
for  the  specific  frequencies  in¬ 
volved.  As  compared  to  the  67-mc 
predicted  fields,  the  median  fields 
were  —2,  0,  -5  and  -10  db  (see 
h'ig.  4),  showing  a  progressively 
lower  intensity  as  the  frequency  in¬ 
creased.  There  was  al.so  a  slight 
increase  in  the  range  of  the  distrib¬ 
utions  with  fre<iuency,  the  70-per¬ 
cent  values  lying  4,  7.  8  and  8  db, 
respectively,  below  the  median  or 
5<)-iiercent  values. 

Surveys  Compared 

-At  first  glance  the  measurements 
reported  in  the  CBS  and  RC.A  sur¬ 
veys  are  somewhat  more  at  variance 
with  each  other  than  would  nor¬ 
mally  lie  expected  of  surveys  made 
over  the  same  area.  The  results  can 
lie  reconciled  because  of  the  follow¬ 
ing  differences  in  measurement  and 
analysis.  First,  the  calculated 
values  used  for  the  statistical  anal¬ 
ysis  in  the  CBS  survey  followeil  the 
inverse  distance  curve  at  near  dis¬ 
tances.  rather  than  liecoming  tan¬ 
gential  to  twice  that  value.  This 
latter  could  account  for  a  ditference 
of  4  to  6  db  in  the  ratio  of  calcu¬ 
lated  to  median  fields  which  were 
measured  within  20  miles  of  the 
transmitter.  When  added  to  the 
1)  db  leported.  a  total  of  13  to  15  db 
is  obtained  to  compare  with  the 
15  (11)  obtained  in  the  RC.A  survey. 
-Ati  inspection  of  the  data  also  re¬ 
veals  that  the  CBS  data  contained 
a  smaller  percentage  of  measure¬ 
ments  in  rough  ahd  shadowed  areas. 
This  could  account  for  a  small  dif¬ 
ference  in  the  measured  medititi 


FIG.  S-  Devialion  o<  median  fields  from 
calculated  field  at  several  frequencies 


FIG.  4  Four  frequency  survey  results, 
showinq  deviation  from  calculated  fields 


level  and  a  considerable  difference 
in  the  range  of  measured  values. 
However,  both  surveys  indicate 
that,  for  the  type  of  topography  in 
the  New  A'ork  City  area,  the  67-mc 
tield  intensities  at  70  percent  of 
the  receiver  locations  may  be  ex¬ 
pected  to  be  higher  than  the  500-mc 
tield  intensity  by  about  11  db  and 
higher  than  900-mc  field  intensities 
by  about  16  db,  for  ecpial  radiated 
powers. 

.A  compiirative  survey  on  fre- 
(|uencies  of  77  and  612  me  was  also 
made  in  the  New  A'ork  City  area 
by  (loldsmith  and  Wakeman  of  the 
.Allen  B.  DuMont  Laboratories.' 
The  measurements  were  not  ana¬ 
lyzed  in  terms  of  the  percentage  of 
receiver  lociitions  affected,  but  the 
results  indicated  that  power  in- 
crea.ses  of  from  4  to  400  times,  de¬ 
pendent  upon  the  topography, 
and  upon  assumiitions  as  to  prac¬ 
tical  types  of  receiving  antennas, 
might  be  reipiired  in  order  to  pro¬ 
vide  the  same  terminal  voltage  to 


the  average  television  receiver. 

In  a  second  survey  reported  by 
(1.  H.  Brown,  made  on  a  frequency 
of  504  me  in  Washington,  D.  C.,’' 
the  median  signal  level  at  receiver 
locations  as  shown  in  Fig.  3,  curve 
C,  was  24  db  below  the  theoretical 
smooth  earth  value  for  504  me  or 
8  db  Itelow  the  07-mc  theoretical 
value.  .An  additional  17  db  was  re- 
((uired  to  serve  90  percent  of  re¬ 
ceiver  locations  with  the  same 
signal  level.  Using  the  meditin  and 
90-percent  correction  factors  of  —3 
and  —11  db  at  63  me,  found  in  the 
vhf  studies,  it  appears  that  an  in- 
ci'ease  in  radiated  power  of  the 
order  of  11  db  will  be  retpiired  in 
order  to  provide  a  field  intensity  at 
!)()  percent  of  receiving  locations  at 
504  me  which  is  etiuivalent  to  that 
at  63  me  for  the  Washington  area. 
•An  additional  10  or  12  db  may  be 
reipiired  in  order  to  obtain  a  com¬ 
parable  signal-to-noise  ratio  ;it  the 
receiver,  because  of  differences  in 
receiver  noise  figures,  effective 
lengths  of  the  receiving  antennas 
and  antenna  line  losses.  Tliis  indi¬ 
cates  a  power  increase  of  the  order 
of  loO  to  300  times  to  itrovide  the 
same  grade  of  service  to  ttO  percent 
of  the  receiver  locations  over  the 
same  area  in  this  type  of  terrain. 

Power  Comparison 

A  second  jipproach  to  the  eviilua- 
tion  of  the  service  on  504  me  made 
by  Brown  indicated  that  a  marginal 
service  ("216  microvolts  at  300  ohms 
terminal  impedance)  to  90  percent 
of  the  iictual  locations  studied  in 
this  survey  might  be  provided  by 
an  effective  radiated  power  of 
about  20  kw.  All  of  the  locations 
were  within  10  miles  of  the  trans¬ 
mitter,  and  a  comparable  coverage 
on  67  me  would  have  been  provided 
by  a  station  power  of  about  60 
watts,  based  upon  the  receiver  volt¬ 
ages  measured  at  the  various  loca¬ 
tions.  and  assuming  a  marginiil 
service  to  lie  provided  by  a  signal 
of  200  microvolts  at  the  terminals 
of  a  .set  having  the  same  noise 
figure  of  10  db.  This  comptirison 
is  based  upon  the  assumption  that 
the  service  is  limited  by  receiver 
noi.se  alone  and  is  not  valid  when 
noise  and  interference  external  to 
the  receiver  provide  the  limitation. 
Under  the  latter  conditions  the 
comparison  must  be  based  upon  the 
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relative  interference  levels  and 
upon  the  field  intensities  provided 
at  the  two  frequencies  beintr  com¬ 
pared.  At  the  present  time  such  in¬ 
terference  levels  are  le.ss  at  500  me, 
hut  undoubtedly  will  increa.se  as 
the  use  of  this  and  neighboring  fre- 
i|uencies  increases. 

Power  Requirements 

The  forcKoing  surveys  indicate 
that  prohibitive  amounts  of  power 
apparently  will  be  required  in  order 
to  serve  large  rugged  areas  from 
ground-based  antennas  at  frequen¬ 
cies  of  500  me  and  above.  The  out¬ 
look  for  reasonably  smooth  areas 
is  somewhat  less  forbidding. 

The  survey  of  the  New  York  area 
reported  by  (1.  H.  Brown  consisted 
of  a  rugged  radial  to  the  west  and 
of  a  relatively  level  radial  to  the 
southwest.  The  distributions  were 
not  analyzed  individually  for  the 
two  radials,  but  inspection  of  the 
plotted  data  for  the  smooth  radial 
indicates  that  the  medians  were 
about  10  db  below  theoretical  for 
510  me  and  15  db  below  for  910  me. 
Employing  the  same  correction  for 
the  smooth  radial  as  used  by  Brown 
for  correcting  for  both  radials,  the 
medians  are  about  0  anrl  —6  db, 
respectively,  compared  to  the  67-mc 
theoretical.  The  median  levels  for 
smooth  terrain  therefore  compare 
favorably  with  vhf  field  intensities. 
However,  .somewhat  greater  powers 
are  indicated  for  a  given  service 
area  by  rea.son  of  the  somewhat 
greater  .scatter  of  the  measure¬ 
ments,  but  principally  because  of 
the  smaller  effective  areas  of  prac¬ 
tical  receiving  antennas.  The  use 
of  airborne  transmitters  or  the 
operation  of  satellite  transmitters 
may  be  found  to  be  practical  alter¬ 
natives  to  achieving  large  area  cov¬ 
erage  by  individual  land-based  sta¬ 
tions  at  the  ultrahigh  frecpiencies. 

The  two  remaining  figures  pres¬ 
ent  a  comparison  between  the  tropo¬ 
spheric  field  intensities  at  63  and 
700  me.  The  6.3-mc  curves  in  Fig.  5 
are  taken  from  the  results  of  the 
study  of  tropospheric  data  by  the 
Ad  H  oc  Committee'  and  are  be¬ 
lieved  to  be  typical  of  the  average 
results  to  be  expected  along  the 
upper  .Atlantic  seaboard.  On  the 
other  hand,  the  700-mc  measure¬ 
ments  shown  in  F'ig.  6  are  the  only 
ones  available  for  a  range  of  dis¬ 


tances  and  for  an  extended  period 
of  time  at  uhf.  They  were  made  by 
personnel  of  the  RCA  Laboratories 
and  the  Federal  Communications 
Commission  for  a  period  of  about 
six  months  at  three  locations  lying 
along  the  same  path  between  New 
York  City  Washington,  D.  C. 
from  a  700-mc  transmitter  operated 
for  the  purpose  by  the  Columbia 
Broadcasting  System". 

It  is  extremely  hazardous  to  base 
predictions  on  such  an  amount  of 
data,  taken  over  a  span  of  only  five 
summer  months,  because  of  the 
probable  effects  of  terrain  upon  the 
absolute  levels  of  measured  inten¬ 
sity,  and  because  of  the  differences 
in  weather  which  are  known  to  exist 
in  various  parts  of  the  country. 
Taken  at  face  value,  these  data. 


FIG.  S— Time-percentage  Held  ttrengthi 
expected  at  63  me 


mittlng  antenna  909  ieet  high 


plotted  on  a  time-field  intensity- 
distance  basis,  indicate  that  some¬ 
what  lesser  station  .separations  may 
be  possible  in  the  uhf  on  the  basis 
of  interference  for  10  percent  of  the 
time,  even  though  power  of  from 
6  to  10  db  higher  may  be  required 
for  smooth  terrain,  whereas  some¬ 
what  greater  spacings  will  be  re¬ 
quired  in  order  to  protect  .service 
for  99  percent  of  the  time.  How¬ 
ever,  a  large  amount  of  additional 
data  is  needed  before  a  reliable 
evaluation  can  be  made  of  the  trend 
of  station  spacing  with  increasing 
freipienc.v. 

Over-Water  Meosurements 

Measurements  made  over  water 
near  San  Diego’  indicate  that  with 
surface-ducts  or  elevated-layer  con¬ 
ditions,  substantially  equivalent 
field  intensities  in  exce.ss  of  free 
space  may  be  expected  for  high 
antennas  for  both  170  and  .520  me, 
even  at  distances  well  beyond  line  of 
sight.  Inasmuch  as  the  fields  under 
the.se  ideal  conditions  are  of  com¬ 
parable  magnitude  and  since  de¬ 
partures  from  ideal  conditions  are 
more  likely  to  decrease  the  higher 
fre(iuency  fields  to  a  greater  extent 
than  the  lower  frecpiency  fields,  it 
appears  probable  that  the  above 
comparison  indicates  qualitatively 
the  relative  spacings  to  be  expected. 
For  other  areas,  to  which  the  ter¬ 
rain  conditions  and  the  distribution 
of  layers  applicable  to  the  New 
York-to-Washington  path  may  not 
apply,  it  is  expected  that  measure¬ 
ments  will  not  be  in  good  agree¬ 
ment  with  either  the  63-  or  700-mc 
data  discus.sed  above;  the  station 
spacings  should  therefore  be  varied 
in  accordance  with  experience  in 
such  areas. 
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CONSTANT 


Aiulio  oscillator  Imilt  around  crvstal  triode.  used  to  frtM|iu*iicy  modulate  rocket  telemeter¬ 
in':  s\stem,  has  numerous  advanta'ies  over  vaciium-tuhe  equivalent.  Transistor  character¬ 
istics  are  reviewed,  and  de^ij:n  »lata  lor  similar  circuits  in  other  applications  are  presented 


By  FRANK  W.  LEHAN 


TUERK  exist  today  many  sys¬ 
tems  f(ir  the  telemeterinjr  of 
information  from  rockets  or  other 
tliKht-test  vehicles  l)y  means  of  a 
radio  link.  One  of  the  more  poi'idar 
systems  is  known  as  the  f-m  f-m 
system.  '  This  system  uses  the  fre- 
(luencies  of  a  number  of  audio  tones 
to  convey  the  data  to  the  iri'ound 
on  a  fre(|uency-modulated  radio  car¬ 
rier. 

One  fre(iuently-used  method  of 
converting'  a  telemetered  iiuantity 
into  an  audio  fre(|uency  is  the  vari¬ 
able-inductance  fray'e.  With  this 
techni'pie  an  air  pap  in  the  may'- 
netic  circuit  of  the  y'ay'e  is  made 
dependent  upon  the  measured  (pian- 
tity.  The  jraire  is  then  used  as  an 
inductance  in  the  tuned  circuit  of 


an  audio  oscillator,  thereby  control- 
liny'  its  fre'piency. 

Many  audio  oscillator  circuits 
have  been  used.  The  o.scillators  are 
down  in  rockets  and  they  must  op¬ 
erate  under  field  conditions:  hence 
certain  desiy'ii  criteria  are  imposed 
upon  them.  Necessary  characteris¬ 
tics  of  the  audio  oscillators  include 
small  size,  liy'ht  weiy'ht,  low  power 
consumption,  simplicity,  ruyry'ed- 
ness,  and  frequency  stability  with 
chany'es  of  supply  voltaires  or  exter¬ 
nal  conditions. 

The  P.ell  Telephone  Laboratories 
transistor,"  used  in  an  extremely 
-imple  oscillator  circuit,  shows 
promise  of  providiny'  a  useful  solu¬ 
tion  to  the  telemeteriny'  audio-o.scil- 
lator  problem. 

The  Transistor 

A  transistor  was  procured 
throuirh  the  efforts  of  the  -Army 
Ordnance  Department  and  the  Siy'- 


nal  Corps.  The  audio-fre'iuency  be¬ 
havior  of  the  transistor  is  described 
by  the  experimentally  obtained 
characteristic  curves  illustrated  in 
Fiy'.  1  if  its  input  and  output  volt- 
ay'es  and  currents  are  as  desiy'iiated 
in  Fiy'.  2A. 

For  small  increments  of  voltajre 
and  current  (small  siy'tial  opera¬ 
tion),  the  incremental  operation  of 
the  transistor  may  be  expressed  by 
any  of  a  number  of  eipiation  pairs. 
The  followiny'  pair  is  convenient  for 
this  analvsis: 


Kr  =  }!,  <  If  -  Hr  I,  CJ 

The  values  of  A’,.  A’, ,.  A’„  .  and  A’ 
in  E'p  1  and  2  for  a  jriven  rey'ion  of 
operation  may  be  determined  from 
the  characteristic  curves  or  from 
more  direct  measurements,  usinyr 
methods  similar  to  those  ii.sed  in 
determininyr  the  values  of  /t,  Kr.  and 

n  fnr  v;wimm  tnliP  P.  P  P.  . 


Transistor  Oscillator 


An  experimental  transistor  oscillator  with  a  telemeterinq  pressure  qaqe  attached. 
The  battery,  strapped  below  the  qaqe.  will  run  the  unit  lor  several  days.  Experimental 
periormance  curves  are  shown  in  Fiq.  3 


FIG.  1 — Experimentally-determined  charac¬ 
teristic  curves  of  the  transistor  used.  The 
desired  operatinq  reqion  is  shaded 
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OUTPUT  VOLtiGE 


FIG.  2 — Actual  circuit  diaqram  oi  IraniU- 
tor  oscillator  is  shown  in  C.  Basic  circuits 
are  shown  in  A  and  B 


FIG,  3 — Frequency  and  audio-output  eolt- 
aqe  curves  lor  experimental  transistor 
oscillator  shown  in  the  photoqroph 


for  Telemetering 


and  A’,,  may  Ire  written  a.s  follow.s: 


U‘hc  -r  Xu  1  I  T  +  lie  T  Ir 
=  1' 
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transi.stor  are.  A’,  =;  l,4(t(»,  A’,  = 
;t3,000,  R,  t  —  700  and  Ri,  =  77,0(10 
ohm.'s. 

The  Oscillator 

Con.sider  the  transistor  connE'cted 
in  the  circuit  shown  in  Fijr.  2B. 
The  batteries  B,  and  B;  are  of  such 
voltajrc  that  they  cau.se  the  tran¬ 
sistor  to  operate  in  the  desired  re- 
irion  of  Fijr.  1. 

The  two  incremental  mesh  etpia- 
tions  for  the  circuit  of  h'ijr.  2B  are 
easily  written  by  inspection  as  fol¬ 
lows  : 

(Xi  -1-  lif:  T  Zh)  /k  -h  {Itci'  Zh  Ir 
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/«=  (11) 
{Zi  -r  /if.’l  {Z^  -r  Ur)  —  Ukc  Urg 

Uge  -  ItcK  -  (Z,  -t-  Ut^  -  ^Z,T  u7) 

If  stable  oscillations  are  to  occur. 
Kip  11  must  be  satisfied  at  the  de¬ 
sired  real  fretiuency  <i>„  and  at  no 
other  i»oint  in  the  complex  fre- 
(piency  plane. 

The  circuit  of  Fi>r.  2C  is  one  of 
several  circuits  sujrjtested  by  E(|.  11 
which,  when  tried,  jrave  stable  oscil¬ 
lation.  It  appeared  to  provide  the 
most  satisfactory  operation.  The 
circuit  oscillates  at  the  parallel 
resonant  freipiency  of  the  tuned  cir¬ 
cuit,  the  freipiency  at  which  the  cir¬ 
cuit  appears  as  a  pure  resistance  of 


magnitude  approximatelv  jfiven  bv 

ymA. 

1  he  sizes  of  R,  and  R.  are  not 
critical  over  a  wide  ran^e  since  the 
transistor  limits  ( in  a  manner  sim¬ 
ilar  to  vacuum  tubes)  the  o.scilla- 
tion  amplitude  by  means  of  nonline- 
arities,  which  adjust  the  values  of 
R,,  Rr,  Rtr  and  B,».  Values  of  2,50(1 
and  5,000  ohms  for  R  and  B,,  re¬ 
spectively,  have  proved  satisfactory. 

Caution  should  be  observed  in 
making  R  and  R,  too  small  or  in 
lettintr  the  d-c  resistance  of  the 
parallel  resonant  circuit  become  too 
L'reat;  otherwise  the  transistor  will 
become  d-c  unstable  and  be  dam¬ 
aged  by  the  excessive  currents.  By 
means  of  Eip  11,  d-c  instability  may 
be  investigated. 

When  the  values  Kiven  for  R  and 
R.  are  substituted  in  Eep  11,  a  value 
of  2, Olio  ohms  is  obtained  for  Z,. 
This  value  of  Z,,  or  greater,  is  read¬ 
ily  achieved  by  a  parallel  resonant 
circuit  which  has  reasonable  values 
of  Q  and  A  C.  ( The  variable  in¬ 
ductance  used  in  the  experimental 
o.scillator  had  a  Q  of  approximately 
9  at  the  o.scillation  frecpiency.)  The 
d-c  resistance  of  the  circuit  may  be 
easily  made  much  smaller  than 
2,600  ohms  so  that  d-c  stability  is 
a.ssured. 

An  experimental  transistor  oscil¬ 
lator  with  a  telemetering  pressure 
gage  is  shown  in  the  i)hotograph. 
The  battery  .shown  will  run  the  unit 
for  a  number  of  days.  „ 

Experimental  values  of  freTiuencV 
and  output  voltage  for  the  circuit  of 
Fig.  2C  are  shown  plotted  in  Fig.  3 
for  variations  in  supply  voltage 
(3.\)  and  transistor  temperature 
(3Bi.  The  variations  with  transi.s- 
tor  temperature  are  undesirable, 
but  it  is  considered  that  the  temper¬ 
ature  of  the  unit  during  flight  time 
may  be  held  reasonably  constant. 
Temperature  compen.sation  is  at 
pre.sent  being  investigated.  The 
harmonic  content  of  the  output  is 
under  5  percent.  The  battery  drain 
is  of  the  order  of  0.5  to  1  ma. 


(1)1!  II  Mi'ltiiii.  Mllltlrhann- 1  l::t<tir> 
T.  I.-iii.t.Tinc  for  It.«k.ts.  M.kc-troxics,  p 
Kill.  |>.i- 

(2 1  .1  C.  <■>'•'.  T<  Ifiiu  torinK  Cnidol- 
Mi.«*si|M  I*»*rfornian«'«\  /’r»*r  IRE.  !•  1.404, 
\nv  i:ms 

Tlu'  Transistttr  a  (’rystal  Trioil«>. 
p  fiS  Sfpt. 

(4»  K  A.  <5iinU‘r»ilii.  "( V>nininnU*ati<in.'^ 
I.  p  IT 4,  John  Wilt*y  ami 


Power  ompUliers  and  special  preamplilieri  ior  pipelett  organ  Initallation  in  a  private  home.  Control  panel  includes  facilities  for  feed¬ 
ing  radio-phonograph  through  organ  amplifiers  and  loudspeakers 

DESIGN  OF  A 


By  JOHN  D.  GOODELL 


and 


ELLSWORTH  SWEDIEN 


Hertaii^iilar  teeth  moving  pa.-t  shaped  p<de  pieees  *:eiierate  desired  eomplex  uaxelOniis 
of  pipe  organ  tones  direetly.  Separate  amplifiers  and  loudspeaker  systems  are  n>ed  tor  ea<‘h 
manual  and  for  pedal  keyboard.  In  direet-eomparison  listening  test,  performance  t-onld 
not  he  differentiate*!  from  that  of  corresponding  thre(--maniial  pipe  organ 
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FIG.  1 — Method  used  for  generating  com¬ 
plex  waveforms  directly  by  shaping  pole 
piece  so  air  gap  varies  as  each  tooth 
moves  past,  and  examples  of  waveforms 


Pitch-wheel  assembly  that  determines  fre¬ 
quency  of  one  note  in  scale  over  ronge  of 
seven  octaves.  Wheels  have  1.  2.  4.  8. 
16.  32  and  64  teeth  respectively 


FIG.  2— Areo-scanning  method  of  gener¬ 
ating  complex  waveforms,  wherein  air 
gap  is  constant  but  magnetic  reluctance 
varies  as  each  tooth  moves  past 
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Generator  aisembly  lor  two-manual  orqan.  Each  manual  has  Console  oi  two-manual  pipeless  organ.  Wiring  underneath  and 
12  pitch-wheel  assemblies  driven  by  synchronous  motor  behind  is  similar  to  that  oi  large  telephone  switchboard 


PIPELESS  ORGAN 


/ 

/ 


Two  hA.>iKAI.LY  DIKreRE.NT  ap- 
prtiathes  to  .synthesized  tone 
tjualitie'  are  possible.  In  one  the 
varioa.'  fre(|uencies  are  Kenerated 
in  sinewave  form,  and  the  timbre 
of  the  .'teady-state  tone  is  varied  by 
the  selevtion  of  harmonies  from  the 
sinewave  source  together  with  ad¬ 
justment  of  their  relative  intensi¬ 
ties.  In  this  ease  a  generator  is  re- 
tpiired  f(>r  each  note,  and,  unless 
harmonies  are  drawn  from  the 
equally  tempered  scale,  separate 
generators  are  used  for  each  re¬ 
quired  harmonic. 

The  second  method  involves  pro¬ 
ducing  from  each  generator  a 
complex  wave  representing  the  re¬ 
sultant  of  the  fundiimental  and  har¬ 
monic  -tructures  of  the  musical 
tone.  Kach  stop  corresponds  to  a 
complete  set  of  generators  in  a 
manner  exactly  anidogous  to  a  rank 
of  pipe-^.  If  the  instrument  is  in¬ 
tended  siiecifically  to  produce  pipe- 
organ  etlevts,  this  characteristic  is 
essential.  As  a  consequence,  the 
complex  waveform  generators  were 
chosen  for  the  instrument  to  be 
described,  which  is  intended  to  re- 
idace  conventional  Ijirge  organs. 


In  most  mechanisms  using  rotary 
generators  the  basic  approach  has 
been  to  shape  a  tone  wheel  .so  that 
the  desired  waveform  will  be  gener¬ 
ated  in  a  pickup  coil  as  the  surface 
of  the  wheel  moves  past  a  pole  piece. 
There  are  many  obvious  difficulties 
connected  with  the  production  of 
such  wheels  with  reciuired  toler¬ 
ances,  and  the  cost  is  very  high  for 
the  number  of  wheels  needed. 

In  the  organ  de.scribed  the  rotat¬ 
ing  members  are  pitch  rather  than 
tone  wheels.  The  wheels  resemble 
conventional  gears  with  teeth 
(vanes)  distributed  symmetrically 
around  the  periphery.  The  pole 
pieces  of  the  pickup  coils  are  shaped 
to  produce  the  desired  waveform. 
.\  numljer  of  pole  jiieces  together 
with  corresponding  patterns  are 
shown  in  Fig.  1. 

There  are  many  advantages  in 
this  .system,  not  the  least  of  which 
is  the  fact  that  a  single  pitch  wheel 
may  be  used  in  conjunction  with 
several  coils  and  pole  pieces  oriented 
around  its  periphery  to  generate 
various  waveforms.  Pitch  wheels 
with  1,  2.  4,  8.  16,  32  and  64  teeth 
respectively  are  assembled  on  a 


single  shaft  .so  that  each  wheel  cor¬ 
responds  to  a  successive  octave  of  a 
single  note.  The  shaft  itself  is  made 
of  non-magnetic  stainle.ss  steel,  and 
the  spacers  between  the  pitch 
wheels  are  of  brass  to  avoid  coup¬ 
ling  between  the  circuits. 

A  total  of  twelve  shafts  with 
.seven  pitch  wheels  on  each  shaft 
produce  all  the  fundamental  fre- 
(piencies  of  an  organ  keyboard.  In 
order  to  generate  the  fundamentals 
corresponding  to  the  4-foot,  2-foot 
anti  32-foot  pipe  pitches  for  vari¬ 
ous  stops  jtlayed  in  the  top  or  bot¬ 
tom  octaves  of  the  keyboard  respec¬ 
tively,  it  is  necessary  to  add  one  or 
more  pitch  wheels  to  each  shaft. 

Each  .set  of  coil  and  pole  piece  as¬ 
semblies  generates  a  complete  key¬ 
board  of  corresponding  waveforms. 
The  output  from  the  coils  may  be 
connected  to  one  or  more  manuals 
of  the  organ.  The  only  limitation 
on  the  number  of  stops  that  may  be 
obtained  in  this  manner  is  the 
physical  dimension  of  each  coil  as¬ 
sembly  by  comparison  with  the  out¬ 
side  circumference  of  the  pitch 
wheels. 

The  complete  generator  assembly 


ELECTRONICS  — August,  1949 


93 


r 


Drive  system  for  pitch-wheel  assembly  (bench  test  setup). 
Tuning  is  done  by  sliding  entire  assembly  so  rubber-tired  wheel 
shifts  along  surface  of  cone-shaped  wood  drive  wheel.  Chang¬ 
ing  diameter  of  drive  wheel  changes  fundamental  frequency 


Closeup  of  pitch-wheel  assembly,  showing  how  coils  (in  rect- 
ongular  shield  boxes)  and  shaped  pole  pieces  are  distributed 
around  periphery  of  each  toothed  wheel  to  get  different  com¬ 
plex  waveforms  and  hence  tones  at  each  freqeuncy 


t'of  a  two-niailual  oi'Kati  ha.s  twelvi* 
comiilete  time-wheel  a.ssemblie.s  in 
the  lower  bank,  corre-iitondiiiK  to 
the  complete  orjran  keyboard  funda- 
mentiil.'i.  Kach  tone  wheel  in  thi.i 
bank  ha--<  four  a.<-iociated  coil  and 
I)tile-piece  a-s.semblies  eorresiiordinK 
to  flute,  diapason,  strin^r  and  trum- 
l)et  basic  tone  colors. 

The  upper  bank  of  twelve  com- 
[ilete  tone-wheel  assemblies  includes 
only  two  sets  of  coil  assemblies, 
correspondiiiK  to  a  flute  and  strinir 
tone  color.  The  upper  bank  is 
tuned  slifrhtly  sharp  with  respect 
To  the  lower  bank  and  repre.sents 
the  celeste  stops.  This  corresponds 
exactly  to  pipe-orfran  practice  in 
which  a  separate  rank  of  striiiir 
pipes  is  tuned  sliphtly  sharj)  to  pro¬ 
vide  a  beat  that  sounds  to  the  ear 
much  like  a  vibrato,  although  the 
result  is  appreciably  richer  in  ipial- 
ity  than  is  achieved  with  the  usual 
tremolo.  This  is  one  of  the  features 
of  this  desipn  that  contributes  to  its 
ability  to  conform  to  pipe-ory'an 
characteristics.  Few  pipe  orpans  in¬ 
clude  more  than  a  strinp  celeste 
stop,  but  with  the  desipn  described 
a  flute  celeste  is  not  costly  in  com¬ 
parison  to  addinp  a  complete  set  of 
fiipes  in  a  pipe  orpan. 

Tremolo  Effect 

.‘'.vnchronous  motors  are  used  to 
drive  the  main  pitch-wheel  shafts 
throuph  a  flexible  sprinp  couplinp. 
On  the  end  of  the  main  driveshaft 
in  the  lower  bank  is  a  flywheel.  Sus¬ 


pended  from  above  and  restinp 
apainst  this  flywheel  is  a  lever  arm. 
with  an  electromapnet  attached  to 
the  end  just  below  the  flywheel  and 
with  its  pole  i)iece  facinp  an  eccen¬ 
tric  steel  wheel  that  is  driven  by 
the  main  drive  sha^t.  This  is  the 
mechanism  used  for  obtaininp  a 
tremolo. 

When  the  tremolo  electromapnet 
is  not  enerpized,  the  lever  arm  sim¬ 
ply  jilaces  a  small  constant  load  on 
the  drive  shaft  throuph  friction 
ap'ainst  the  flywheel.  When  the 
electromapnet  is  enerpized  it  is  pe¬ 
riodically  attracted  to  the  eccentric 
wheel  so  that  the  pressure  of  the 
lever  arm  is  increased.  This  varia¬ 
tion  in  load  is  ab.sorbed  by  the 
sprinp  couplinp,  momentarily  slow- 
inp  down  the  anpular  velocity  of  the 
main  drive  shaft  and  all  the  pitch 
wheels  by  a  small  amount. 

When  the  overload  is  removed  <  as 
the  eccentric  rotates  away  from  the 
ma'tnefic  structure)  the  siu'inp 
coufilinp  feeds  the  enerpy  back  into 
the  system  as  a  pulse  that  over¬ 
shoots  sliphtly.  since  it  is  not  criti¬ 
cally  damped,  and  the  anpular  vel¬ 
ocity  of  the  pitch  wheels  is 
increased  beyond  normal  for  an  in¬ 
stant.  The  picku))  coils  see  this  as  a 
variation  in  pitch  that  is  alternately 
below  and  above  normal,  at  a  rate 
that  is  adjusted  by  the  period  of  the 
eccentric  wheel  to  be  betweiui  six 
and  seven  cycles  per  second.  The 
extent  of  the  variation  in  pitch  is 
determined  by  the  amount  of 


enerpy  supplied  to  the  electromap¬ 
net.  This  is  adjustable  over  a  rela¬ 
tively  wide  ranpe  with  a  control  on 
the  console. 

In  this  connection  it  is  noted  that 
there  are  two  basic  types  of  vibrato, 
one  beinp  amplitude  modulation  and 
the  other  frequency  modulation. 
The  frequency-modulation  method 
is  the  more  desirable  of  the  two,  but 
in  many  instruments  i>  ditticult  to 
obtain  with  accuracy.  The  trem¬ 
ulant  described  may  be  set  to  iiro- 
duce  any  desired  result  and  it  is 
exceptionally  stable  in  oiieration. 

Method  of  Tuning 

The  drive  system  employs  a  sim¬ 
ple  arranpement  for  tuninp  the 
individual  sets  of  iiitch  wheels, 
.'spaced  suitably  alonp  the  drive- 
shaft  are  cone-shaped  wood  wheels. 
On  each  side  of  each  cone-shaped 
wheel  is  a  jiitch-wheel  assembly, 
suitably  oriented  so  that  its  rubber- 
tired  drive  wheel  contacts  the  cone- 
shaiied  wheel  at  the  correct  anple. 

The  pitch-wheel  assemblies  are 
mounted  to  the  base  board  throuph 
slots  with  adjustable  pressure  bolts 
so  that  thev  may  be  easily  moved 
with  relation  to  the  cone-shaped 
wheels  on  the  main  driveshaft. 
The  sjieed  that  they  are  driven  de- 
pemls  on  the  size  of  the  cone  and 
the  nortion  of  the  cone  contacted 
by  the  rubber  drive  wheel.  This 
[lermits  rapid  tuninp  of  the  instru¬ 
ment  and  maintains  tuninir  over 
lonp  neriods  of  time  without  sensi- 
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tivity  to  temiwraturt*  variables  or 
line  volta{je  variations  within  wide 
limits. 

The  entire  pitch-wheel  assembly 
is  a(le(|iiately  shcx'k  mounted.  Sta¬ 
bility  of  drive  reipiires  careful  at¬ 
tention  to  the  mechanical  reactances 
and  resistances  involved,  and  dy¬ 
namic  balance  of  the  entire  system 
is  essential. 

Scanning  Methods 

The  waveform  may  be  scanned 
either  by  shapinjr  the  pole  iiiece  in 
accordance  with  the  instantaneous 
>rap  as  in  P'ip-.  1,  which  is  termed 
I)rofile  scannin)r,  or  by  the  area 
scannin^r  method  where  the  jrap  dis¬ 
tance  is  constant  but  the  area  of  the 
[lole  piece  is  varied,  as  in  Fi^'.  2. 

With  the  profde-scanninjr  method 
the  effect  of  a  driven  variation  in  the 
shape  of  the  pole  i)iece  is  inversely 
proportional  to  the  width  of  the 
Kap.  It  is  also  true  that  a  deep 
sharp  cleft  in  the  pole  piece  does 
not  have  its  full  effect  on  the  result 
becau.se  of  fringe  effects  from  the 
sides  of  the  tooth  to  the  steep  sides 
of  the  cleft.  Thus,  very  hi^rh  har¬ 
monics  are  likely  to  be  ob.scured, 
the  desijrn  of  the  pole  piece  becomes 
critical  and  the  dimensions  of  all 
the  units  in  the  .system  must  be  kept 
to  a  minimum. 

With  the  area-scanninjr  method 
the  Kap  distance  is  a  constant  and 
the  very  hijrh  harmonic  structures 
are  easier  to  control. 

The  profile-scanninp  method  is 
used  in  current  desiKns  for  reasons 
of  economy  in  production  costs  and 


becau.se  it  has  been  found  possible 
to  achieve  entirely  satisfactory 
basic  orpan  tones  with  this  orienta¬ 
tion.  In  elaborate  organs  where 
very  brilliant  solo  reeds  are  re- 
(iuired,  it  is  entirely  i)ractical  to 
combine  the  two  systems. 

Pole-Piece  Design 

A  ri^rorous  and  complete  mathe¬ 
matical  expression  for  predictinR 
the  dynamic  flux  patterns  in  a  sys¬ 
tem  of  this  kind  in  terms  of  the 
shape  of  the  pole  piece  is  completely 
impractical,  if  not  impossible.  De¬ 
veloping  a  pole  piece  to  produce  a 
desired  voltape  waveform  may  be 
aiiproached  as  a  first  approxima¬ 
tion  by  mathematical  and  graphic 
methods,  however.  This  approxi¬ 
mation  turns  out  to  be  remarkably 
close  to  the  end  result,  and  the  final 
touchinjr  up  of  the  profile  is  accom¬ 
plished  on  the  basis  of  rationaliza¬ 
tions  and  intuitive  concepts  result¬ 
ing'  from  laboratory  experience. 

In  plotting;  the  initial  curve  most 
of  the  constants  and  small  variables 
are  ne^'lecfed  and  the  reluctance  of 
the  Kap  is  considered  to  be  the  only 
function  of  first  order  importance. 
The  prwedure  is  indicated  in  Fijr-  3. 

On  a  listening-test  basis,  the 
plotted  first  approximation  for  a 
pole-piece  profile  will  usually  come 
very  close  to  the  (piality  of  tone  for 
the  complex  waveform  oripinally 
selected  for  synthesis  and  analyzed 
into  its  sine  wave  components.  A 
number  of  small  factors,  such  as 
the  fact  that  the  tooth  leaving  the 
pap  is  still  producinp  some  chanpes 


in  flux  when  the  approachinp  tooth 
enters  the  pap,  are  compensated  for 
by  minor  modifications  of  the  pro¬ 
file. 

For  any  piven  profile  the  hipher- 
order  harmonic  content  will  be  de¬ 
veloped  in  inverse  ratio  to  varia¬ 
tions  in  the  size  of  the  pap  actually 
established  with  the  assembly  com¬ 
pleted.  This  may  be  used  to  advan- 
tape  by  spacinp  the  pole  piece  in¬ 
tended  to  reproduce  relativel.v  pure 
.sine  wave  flute  tones  as  far  as  is 
practicable  from  the  pitch  wheels. 
Conversely,  a  trumpet  pole  piece 
may  be  deliberately  moved  in  closer 
than  planned  in  the  initial  desipn  in 
order  to  increase  its  brilliance.  The 
choice  of  pap  for  various  stops  is 
also  somewhat  dependent  on  the 
lelative  amplitude  desired. 

Dalance  of  the  output  from  vari¬ 
ous  fretiuencies  is  partially  accom¬ 
plished  by  varyinp  the  number  of 
turns  on  the  coils.  For  example,  a 
flute  stop  coil  for  the  lowest  fre- 
tpiency  will  reipiire  6,5(10  turns  of 
number  43  wire,  while  the  upper 
repister  coils  for  the  same  .stop  will 
be  wound  with  onl.v  a  few  hundred 
turns  of  number  39  wire. 

The  reipiired  shift  in  relative  di¬ 
mensions  of  pitch  wheels  and  pole 
pie  es  is  accomplished  at  the  lower 
freiiuencies  by  makinp  the  diameter 
of  the  pitch  wheels  smaller  and  by 
increasinp  the  size  of  the  pole  piece. 
.At  the  hipher  fre<iuencies  the  wheel 
size  may  be  increased  and  the  pole 
piece  reduced. 

-At  the  low-freipiency  end  only  the 
I>ortion  of  the  pole  piece  that  pro- 


FIG.  3— Details  of  combined  mothematical 
and  qraphical  procedure  lor  designing 
shaped  pole  piece  to  generate  desired 
complex  waveform  of  an  organ  tone 
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jects  beyond  the  coil  is  enlarjfed. 
This  permits  holding  coil  dimen¬ 
sions  constant,  to  simplify  physical 
construction  of  the  assemblies. 

Output-Circuit  Arrangements 

The  output  circuit  is  designed  so 
that  all  stops  for  an  entire  keyboard 
are  brought  to  a  single  preamplifier 
input.  This  is  schematically  indi¬ 
cated  in  Fig.  4.  Series  resistors 
li ,  R.,  R.,  R,  are  used  for  isolation 
and  to  balance  the  output  from  vari¬ 
ous  notes  within  a  stop  as  well  as 
between  various  stops.  The  resistor 
values  range  from  50.000  ohms  to  1 
megohm. 

The  key  connections  operate  at¬ 
tenuators  on  bus-bar  contacts.  The 
circuit  is  designed  so  that  the  out¬ 
puts  from  all  the  coils  are  grounded 
e.xcept  when  a  key  is  depressed. 
This  is  essential  in  order  to  elim¬ 
inate  crosstalk  between  the  circuits 
and  requires  somewhat  unconven¬ 
tional  methods. 

In  pipe  organs  the  attack  of  the 
tone  is  modified  by  the  di.screte  in¬ 
terval  of  time  required  for  the  valve 
to  open  and  for  the  standing  waves 
to  be  established  in  the  pipe.  There 
are  many  possible  methods  of  ob¬ 
taining  control  over  the  attack  of 
the  tone. 

-An  e.xperimental  attack-control- 
ling  action  used  transformer  cou¬ 
pling,  with  a  separate  transformer 
for  each  key.  The  primary  was  sta¬ 
tionary  and  the  secondary  was 
moved  physically  by  the  key  action 
so  that  the  coupling  was  gradually 


increased  as  the  key  was  depressed. 
This  type  of  action  has  the  advan¬ 
tage  of  eliminating  any  possibility 
of  clicks  or  other  noi.ses  when  the 
key  is  actuated.  It  has  the  disad¬ 
vantage  of  being  expensive  to  pro¬ 
duce  in  .satisfactory  form  because 
of  coupling  between  circuits  and 
such  i)roblems  as  obtaining  ade¬ 
quate  high-frequency  response  from 
such  transformers. 

In  the  practical  organ  design,  the 
attack  is  controlled  by  attenuators 
carefully  designed  for  long  life  and 
lack  of  noise.  This  type  of  action 
makes  the  instrument  touch-sensi¬ 
tive,  and  it  is  possible  for  an  experi¬ 
enced  performer  to  u.se  this  feature 
to  advantage.  Careful  attention  to 
the  design  of  this  action,  both  me¬ 
chanically  and  electrically,  probably 
contributes  more  to  the  simulation 
of  actual  pipe  organ  effects  than 
any  other  single  feature.  If  an  or¬ 
ganist  is  not  told  in  advance  that 
this  instrument  generates  the  tones 
electrically,  he  will  often  have  to  be 
shown  the  generators  before  he  will 
believe  it. 

Additional  Tonal  Variations 

Since  all  of  the  generators  are 
connected  to  all  of  the  keyboards 
through  conventional  stops  on  the 
input  side  but  are  fed  into  separate 
preamplifiers  at  the  output  of  each 
keyboard,  it  is  possible  to  modify 
still  further  the  tone  colors  avail¬ 
able  and  to  maintain  the  effect  of 
adding  ranks  of  pipes.  For  ex¬ 
ample,  the  output  of  the  swell  man¬ 


ual  may  be  fed  through  a  fiat  pre¬ 
amplifier  while  the  great  organ  is 
fed  through  a  preamplifier  with  a 
pronounced  rising  high-fre<iuency 
characteristic.  Thus,  although  the 
same  generator  sources  are  used 
for  both  manuals,  the  stops  on  the 
great  organ  will  be  markedly  more 
brilliant  than  those  on  the  swell 
manual. 

By  using  .separate  power  ampli¬ 
fiers  and  loudspeakers  for  each 
manual,  the  effect  obtained  is  anal¬ 
ogous  to  doubling  the  number  of 
available  stops.  Actually  the  flute 
stops  with  relatively  small  harmonic 
content  will  not  be  greatly  affected 
by  this  procedure.  In  practice, 
therefore,  the  number  of  stop  tim¬ 
bres  available  is  increased  only  by 
approximately  half  in  this  manner. 
The  results  are  entirely  comparable 
in  listening  observations  to  adding 
ranks  of  pipes  in  a  pipe  organ. 

The  characteristic  of  a  tone  is 
modified  not  only  by  its  harmonic 
content  and  the  attack  but  also  by 
its  relative  average  loudness.  Thus, 
a  diapason  tone  generator  may  be 
fed  to  the  same  manual  through  two 
stop  tabs  and  a  di.stinct  modifica- 
•  tion  obtained  by  introducing  a  con¬ 
stant  attenuation  in  the  circuit  of 
one  tab  only.  There  are  innumer¬ 
able  permutations  and  combinations 
possible  through  circuitry  of  this 
kind,  including  octave  couplers  and 
couplers  between  manuals. 

"On"-Effect  Variations 

There  are  many  pipe-organ  stops 
and  musical  instruments  where  the 
character  of  the  sound  is  greatly 
dependent  on  fundamental  and  har¬ 
monic-content  fluctuations  at  the 
start  of  the  tone  before  it  settles 
into  a  steady  state.  This  is  partic¬ 
ularly  true  of  such  stops  as  the 
French  horn  and  the  gedeckt  flute. 
The  design  of  the  action  and  key 
contact  arrangements  make  it  rela¬ 
tively  simple  to  obtain  results  of 
this  kind. 

“On”  effects  may  be  obtained 
through  extra  contactors  that  func¬ 
tion  only  during  the  initial  travel 
of  the  key,  or  through  relays  in¬ 
corporating  time-delay  releases.  .A 
pitch  fluctuation  at  the  onset  of  a 
tone  before  it  settles  to  a  steady- 
state  condition  is  easily  obtained  by 
providing  a  contact  that  momen¬ 
tarily  energizes  an  arrangement 


FIG.  4  SimpIUied  schematic  illustrating  generator  and  control  circuit  design  prin- 
ciples  employed  in  Mastertouch  pipeless  organ 
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similar  to  the  tremulant  described 
above. 

In  conventional  pipe  organs  the 
variations  in  loudness  are  obtained 
by  placinjr  the  pipes  in  an  enclosed 
chamber  with  shutters  that  open 
and  close  through  a  foot  control.  In 
this  orpan  an  attenuator  is  used  for 
this  purpose,  controlled  by  a  shoe 
identical  to  those  used  in  pipe 
orfrans.  This  arrangement  permits 
preci.se  control  over  the  loudness 
and  provides  a  dynamic  ranjre  from 
the  threshold  of  hearing  to  full 
orpan. 

.\  separate  vernier  control  is  pro¬ 
vided  for  the  pedal  orjran  so  that 
the  organist  may  adjust  the  relative 
level  from  the  pedal  stops  in  accord¬ 
ance  with  the  character  of  the 
music.  This  is  comparable  in  many 
ways  to  providing  additional  pedal 
stops. 

Amplifiers  and  Loudspeakers 

In  all  installations  a  separate 
preamplifier  and  power  amplifier 
channel  are  used  for  each  manual 
and  for  the  pedal  keyboard.  In 
elaborate  installations  one  or  more 
individual  stops  may  be  fed  through 
separate  channels.  Kach  channel 
feeds  a  .separate  loudspeaker  sys¬ 
tem  so  that  a  stop  that  appears  on 
two  or  more  manuals,  even  though 
it  is  derived  from  the  same  source, 
speaks  from  different  loudspeakers 
often  placed  in  <lifferent  locations. 
Thus,  even  though  the  characteris¬ 
tics  of  the  amplifiers  are  the  same, 
the  sound  of  a  string  when  played 
on  the  great  manual  will  be  appre¬ 
ciably  different  than  when  played 
on  the  swell  manual  because  of 
the  difference  in  loudspeakers  and 
the  acoustic  conditions  of  the  loud¬ 
speaker  locations. 

It  is  this  kind  of  elaboration  that 
contributes  considerably  to  the  abil¬ 
ity  of  a  relatively  small  organ  of 
this  design,  so  far  as  tone  color 
sources  are  concerned,  to  compete 
with  very  large  pipe  organs  from 
a  price  standpoint.  .As  an  example, 
a  recent  installation  was  rpioted 
at  $18.0'i0  for  a  three-manual  in¬ 
strument  in  a  large  church.  Pipe 
organ  (piotations  for  comparable  re¬ 
sults  ranged  from  SfiO.OOP  to  $100,- 
000. 

The  electrical  audio  power  re- 
(piired  is  greatly  dependent  on  the 
acoustic  characteristics  of  the  au- 
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Attenuator  arranqement  used  on  keys  lor 
controlling  attack.  Wire  contacts  sol¬ 
dered  to  flat  springs  are  moved  over  wire* 
wound  attenuator  when  keys  are  pushed 

ditorium  in  which  the  instrument 
is  installed.  The  acoustic  power 
output  of  a  large  pipe  organ  is 
greater  than  mo.st  people  realize.  In 
general,  it  is  desirable  to  be  able  to 
produce  with  full  organ  a  minimum 
of  100  decibels  above  the  reference 
threshold  as  measured  with  a  com¬ 
mercial  sound-level  meter  in  all 
listening  liK'ations. 

The  peak  power  from  organ 
music  is  in  the  lowest  pedal  octave. 
In  an  effort  to  produce  satisfactory 
jiedal  tones  without  duplicating  the 
peak  power  output  of  a  pipe  organ, 
it  is  not  uncommon  to  u.se  16-foot 
stops  that  are  rich  in  harmonic 
structures.  This  simulates  the  loud¬ 
ness  subjectively  observed  but  falls 
far  short  of  achieving  the  full  deep 
foundation  tone  of  a  real  16-foot 
pipe. 

Perhaps  the  most  important 
pedal  stop  is  the  16-foot  bourdon  (a 
relatively  pure  flute  tone).  To  pro¬ 
duce  it  from  a  loudspeaker  system 
at  full  pipe  organ  level  requires 
carefullv  designed  enclosures  and 
exceptionally  clean  power  ampli¬ 
fiers.  In  a  typical  church  installa¬ 
tion  where  the  seating  capacity  was 
around  1,500  and  the  reverberation 
time  relativelv  low,  100  watts  of 
electrical  audio  power  fed  to  five 
eTcient  loudspeaker  systems  (con¬ 
sisting  of  a  total  of  130  loudspeak- 
e:s)  was  required  for  satisfactory 
results. 

The  only  really  satisfactory  sub¬ 
jective  criterion  of  performance  in 
audio  work  is  direct  comparison.  In 


Method  of  oblaininq  potentiometer  roto- 
tion  with  iwell  shade  shoes.  Pedai  organ 
may  be  coupled  to  either  section.  Cable 

on  lever  rotates  potentiometer  shaft 

the  installation  described  above  it 
was  possible  to  make  such  a  com¬ 
parison  with  a  three-manual  pipe 
organ  having  eighteen  ranks  of 
pipes.  The  test  was  made  with  fif¬ 
teen  observers.  All  but  two  of  the 
observers  were  critical  listeners 
thoroughly  familiar  with  pipe- 
organ  tonal  attributes,  either  by 
virtue  of  being  professional  organ¬ 
ists,  engineers  who  had  participated 
in  the  installation,  or  because  of  an 
interest  in  organ  music. 

The  test  was  made  entirely  on  the 
basis  of  whether  the  ob.servers 
could  differentiate  between  the  in¬ 
struments.  A  few  bars  of  music 
were  played  twelve  times  on  each 
organ  using  various  stops.  Flute, 
diapa.son  and  string  stops  were 
used  separately  and  in  combination. 

Several  of  the  engineers  admitted 
that  their  judgments  included  an 
intimate  knowledge  of  character¬ 
istics  in  the  organs  that  had  little 
to  do  with  the  quality  of  the  tone. 
Kven  with  this  added  factor,  no 
single  score  was  high  enough  to  be 
significant  of  anything  except  the 
clo-'e  similarity  in  the  basic  char¬ 
acter  of  the  instruments. 

Bibi.i(m;r.\phy 

ii.  T.  Wlnoh  and  A.  M.  .MidL: !»•.'.  KUo- 
Musiral  Instrunu-nts  an*l  tin*  1>»-- 
Iff  th*-*  Pipfl**ss  'ihr 

Juiirnai  of  thr  Institntion  ot  Urcfrirat 
E infinrrrH,  .Iun»* 

K.  M*  >vr  and  O,  lUichmann.  AMiand- 
liinu*-!)  tl«'r  I*r»*nssisclu*n  Akad*'rni»‘  d*‘r 
nsfhaft.  n,  r.»:M 

.T  h  <;fM.deII  and  H.  M  IT  Mirhel. 
Anditfirv  IVmptHm.  IXEcthonics,  July 

•F.  I»  <;f»od»!l.  Spfflal  I.nudsp<*aki'r  Sys- 
ti-nis.  Part  II.  Rtulut  and  Tejevuiion  .Wirjt, 
l*adiO‘Ktt  rtromv  Kmiint  *  ring  Fditatn. 
Jun»-  I'M'* 


ELECTRONICS  — /iugusi,  1949 


97 


Circuit  Techniques 


Coiitrollpd  positive  feedback  between  stages  eaii  often  eliminate  siieb  bulky  eireiiit  eoin- 
ponents  as  cathode  and  screen  bypass  capacitors  and  video-amplifier  compensating 
indiu’tors.  with  corresponding  savings  in  jdiysical  size  and  c'ost 
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FIG.  1 — Positive  ieedback  circuits  lor 
eUminating  cathode-bypass  capacitors 


FIG.  2  Screen-bypass  capacitors  can 
often  be  eliminated  by  positive  feedback 


FIG.  3 -  Circuits  for  high-frequency  com¬ 
pensation  by  means  of  positive  feedback 


FIG.  4-  Response  of  the  circuit  of  Fig.  3B 
for  various  degrees  of  compensation 


MODKKN  TRKNDs  toward  rom- 
l)ait  t*tiiii|)mt*iit  have  re¬ 
sulted  in  the  production  of  very 
small  ful)es  and  resistors.  L'nfortu- 
nately,  however,  hijrh-value  capaci¬ 
tors  and  air-core  inductors  have  not 
seen  a  comi)aral)le  reduction  in  size. 
Conseiiuentl.v  these  circuit  elements 
are  incotivenient  to  use  when 
printed-circuit  techniiuies  are  em- 
ployeil,  since  they  must  usually  be 
trivited  as  separate  assemblies. 

It  is  the  puri)ose  of  this  pa|)er  to 
point  out  that  controlled  positive 
feedback  can  often  be  used  to  avoid 
the  use  of  such  components.  In  this 
way,  cathode-bypass  and  screen-by- 
l)as.s  cajiacitors  can  often  be  elimi¬ 
nated,  and  video-amplifier  comi)en- 
satiny  inductors  can  be  replaced 
with  small  feedl)ack  ca))acitors. 

Cathode-Bypass  Capacitors 

FiKure  lA  shows  a  conventional, 
two-sta^'e  triode  amplifier.  Capaci¬ 
tors  (\  are  the  most  bulky  elements, 
lu  microfarads  liein.ir  a  typical 
value  for  audio-freipiency  ajiplica- 
tions.  If  these  capacitors  are  omit¬ 
ted,  a  serious  reduction  in  jrain 
occurs  because  of  cathode  de^renera- 
tion. 

It  is  apparent  that,  with  the 
capacitors  omitted,  the  voltajres 
across  the  two  cathode  resistors  will 
be  18U  dey-rees  out  of  phase.  Fur¬ 
thermore,  the  cathode  voltajre  of  F. 
is  greater  than  that  of  C  .  This  suy- 
yests  positive  feedback  by  means  of 
a  resistor  H,,  connected  between  the 
cathodes  as  shown  in  Fiy.  IB.  With 
normal  circuit  values,  the  reyenera- 
tion  can  be  set  to  the  iioint  where 
the  voltaye  yain  is  the  same  as  that 
obtained  with  bypassed  ciithodes. 
Since  the  feedback  occurs  at  a  low 
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inipi-ilaiut*  level,  the  feedhaek  htop 
itself  does  not  normally  affect  the 
frequency  response  of  the  amplifier. 
It  should  be  noted,  however,  that 
defects  in  the  response  of  the  orijri- 
nal  amplifier  will  tend  to  be  accen¬ 
tuated  by  reyeneriition. 

An  e.\|)ressi()n  has  been  obtained 
for  the  optimum  value  of  Ab ;  how¬ 
ever,  it  is  too  cumbersome  to  be  of 
practical  vjilue.  Therefore  an  ex¬ 
perimental  determination  is  neces¬ 
sary.  h'ijrure  1C  shows  a  two-stay^e 
amplifier  iisiiiK  a  12AU7  dual  triode. 
The  voltay'e  Kain  is  80,  while  the 
bandwidth  is  250  kc  at  3  db  down. 
■■X  feedback  resistor  of  2.000  ohms 
was  necessary. 

The  circuit  of  Fijr.  ID  is  inter- 
estinjr  since  a  voltaKe  jrain  of  over 
l.fioo  is  obtained  in  a  sin>rle  tube, 
with  a  bandwidth  of  100  kc.  This 
permits  the  construction  of  a  two- 
tube  ( four-staKel  amplifier  with  a 
train  of  one  million,  and  with  a 
volume  of  only  six  cubic  inches. 

The  amplifiers  of  Fitr.  1C  and  II) 
show  a  12-percent  reduction  in  train 
for  a  20-percent  reduction  in  suiijily 
voltatre.  .-Mthoiitrh  this  is  somewhat 
trreater  than  would  be  obtained 
with  bypassed  cathodes,  it  is  not 
considered  excessive  for  most  apiili- 
cations.  Thus  it  is  possible  to  re¬ 
place  two  electrolytic  capacitors  b.v 
a  sintrle.  '-watt  resistor  and  have 
almost  eipiivalent  iierformance. 

Screen-Bypass  Copocitors 

It  is  evident  that  screen-bypass 
circuits  can  be  handled  in  much  the 
same  manner  as  catho(l‘*-bypass  cir¬ 
cuits.  The  problem  is  slijrhtly  dif¬ 
ferent,  however,  because  of  the 
hijrher  impedance  level  of  the  screen 
circuits. 

Figure  2A  shows  a  method  in 
which  the  screen  transconductance 
of  the  first  staye  is  balanced  by  a 
current  supply  obtained  from  the 
lilate  circuit  of  the  second  stajre. 
This  method  can  be  applied  to  all 
but  the  last  stajre  of  a  multistajre 
amplifier.  Since  the  impedance  of 
the  .screen-supply  source  may  be 
hijrh.  degeneration  can  occur  at  the 
higher  frecpiencies.  Therefore  a 


small  bypass  capacitor  may  be 
neces.sary  in  video  ap|)lications.  In 
some  cases  the  resistor  shown  from 
screen  to  Be-  may  not  be  necessary. 

Fijrure  2B  shows  another  method 
which  is  the  exact  analog  of 
the  cathode-to-cathode  feedback 
scheme.  Here,  sufficient  jtositive 
feedback  is  applied  to  the  .screen  of 
the  fir.st  tube  to  offset  the  screen 
dejreneration  in  both  tubes.  It 
should  be  noted  that  the  frecpiency 
response  may  suffer  if  the  .screen- 
dropping  resistors  are  of  hijrh 
value.  However,  small  bypass  ca- 
[tacitors  cannot  be  applied  because 
they  would  affect  the  feedback  loop. 
The  voltaKe  y'ain  of  the  voltaKe 
amplifier  shown  is  2.500,  and  the 
bandwidth  is  100  kc. 

High-Frequency  Compensation 

The  voltatre  train  of  a  positive- 
feedback  amplifier  is  triven  by 

“  1  -  .40 

where  .1,,  is  the  train  with  feed¬ 
back,  .1  is  the  train  without  feed¬ 
back.  and  (j  is  a  factor  trivintr  the 
portion  of  the  output  voltatre  fed 
back  to  the  ini)ut. 

Here  the  product  Aij  is  taken  as 
a  positive  (piantity.  At  the  hitrher 
frequencies,  the  matrnitude  of  .1 
will  decrease  because  of  circuit- 
capacitance  loadintr.  If,  then,  the 
matrnitude  of  H  can  be  made  to 
inci'ease  at  the  proper  rate  with 
frequency,  the  numerator  and  de¬ 
nominator  of  .1,,  would  decrea.se 
totrether,  and  would  be  inde¬ 
pendent  of  frequency  ( netrlectintr 
phase  shifts).  Althoutrh  this  result 
cannot  be  achieved  in  practice,  par¬ 
tial  compensation  is  possible. 

Fitrure  .3A  shows  one  simple 
method  apirlitnl  to  a  two-statre  am¬ 
plifier.  .X  small  capacitor  is  con¬ 
nected  between  the  cathodes  of  two 
adjacent  stajres.  Since  the  positive 
feedback  increases  with  frequency, 
a  rising  train  characteristic  can  be 
obtained,  which  will  tend  to  offset 
the  decrease  in  train  caused  by  cir¬ 
cuit  capacitances.  The  e(iuation 
jrivinjr  the  >rain  of  the  feedback 


amplifier  as  a  function  of  frequency 
is  too  complicated  to  be  of  value 
for  obtaininjr  the  proper  value  ot 
C’,.  This  must  therefore  1h>  de¬ 
termined  by  experimeiit. 

Fijrure  3B  is  a  dia.irram  of  an 
amplifier  employitiK  this  type  of 
compensation.  It  consists  of  a 
hifTh-yain  pentode  stave  drivinv  a 
cathode  follower  which  provides 
low  output  imiredance.  It  will  be 
noted  that  the  pentode  cathode- 
bypass  capacitor  has  been  elimi¬ 
nated  by  the  method  vi''en  above. 
Therefore,  there  are  two  feedback 
paths  between  the  cathodes,  one  for 
this  purpose  and  one  for  hivh-fre- 
(piency  compensation.  P'ivure  4 
shows  the  response  of  the  amplifier 
to  a  step  function  with  different 
values  of  C,.  These  ranve  from  0 
to  100  ;ji.;if,  the  hivhest  value  provid- 
inv  the  oscillatory  transient.  The 
blank  spaces  mark  intervals  of  0.2 
microsecond. 

Strictly  speakinv.  this  type  of 
compensation  should  be  considered 
a|)i)lied  only  to  the  first  stave  of 
h'iv-  3A.  Compensation  for  the 
next  stave  must  be  obtained  from 
the  followinv  sta.ve,  if  any.  In  ad- 
justinv  the  compensatinv  capacitor 
in  Fiv.  3-X,  care  should  be  taken  to 
prevent  the  freipiency  response  of 
the  followinv  stave  from  confusinv 
the  issue.  The  question  of  just 
what  devree  of  comi)en.sation  can  be 
obtained  has  not  been  answered 
analytically.  It  is  found  in  prac¬ 
tice,  however,  that  the  3-db-down 
bandwidth  can  usually  be  doubled 
by  this  method. 

Another  method  of  compensation 
is  shown  in  Fiv-  IIC.  Here,  capaci¬ 
tive  feedback  is  used  between  the 
plate  of  each  stave  and  the  vrid  of 
the  previous  stave.  This  .scheme, 
which  can  be  considered  as  a  neva- 
tive-capacitance  amplifier,  has  been 
de.scribed  before.’ 

Compensation  can  be  applied  to 
a  push-pull  amplifier  by  over-neu¬ 
tralization,  as  shown  in  Fiv-  SD. 

RU’ERE.NCE 

(1)  MIT  Itiuiiallon  Scries.  "Wa\i- 
fcrms."  |>  Tl',  .Mc'Jraw-Hill  tlcok  c... 
■New  York.  X.  Y. 
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LOGARITHMIC-SCALE 


A  <lirt*ft-ciirrent  voltmeter  developed  as  uii  out|>ut  meter  for  a  standard  noise-measiir- 
in*:  device  has  a  range  of  more  than  two  decades.  Electrical  mnitiplication  and  divi¬ 
sion  hy  addition  and  subtraction  of  logarithms  and  measurements  of  sound  or  decaying 
intensity  of  a  ra<lioactive  source  are  possible 


The  logarithmic  direct-current 
voltmeter  circuit  to  be  de- 
.scril)ed  was  developed  as  an  output 
meter  for  a  proposed  standard 
noise-measurin>r  instrument.  Be¬ 
cause  of  its  lojrarithmic  character¬ 
istic,  it  has  other  possible  useful 
applications. 

The  principal  recpiirements  of  a 
logarithmic  voltmeter  are;  (H  A 
truly  linear  relationship  between 
the  loKarithm  of  the  input  and  the 
output  over  a  larye  ranjre  of  inputs, 
(2)  stability  of  response  with  re¬ 
spect  to  time  and  all  uncontrollable 
factors  (  voltages,  bias,  electromay'- 
netic  and  electrostatic  pickup', 
(3)  simple  construction  from 
i-eadily  available  standard  parts. 

Principle  of  Operation 

In  Fiy.  1.  which  is  idealized,  a 
hot,  very  lai'Ke  plane  K  emits  ther¬ 
mal  electrons  that  are  collected  on 
a  plate  /'  ayainst  a  retardinjr  po¬ 
tential  of  h'  volts.  Because  of  the 
initial  velocities,  some  of  the  elec¬ 
trons  are  able  to  reach  the  plate 
even  when  the  plate  has  a  negative 
or  retarding  potential.  The  numbi'r 
that  reach  the  i)late  for  any  re- 
tardinir  potential  K  depend  upon 
the  temperature  of  the  emitter  and 
the  distribution  of  velocities  of  th“ 
emitted  electrons.  Assuming  that 
the  emitted  electrons  obey  the  Max- 
well-Boltzniann  enerpy  distribution, 
the  fraction  ti  .V.  of  the  electrons 
which  are  capable  of  movinp  apainst 
a  retardinp  potential  E  is  piven  by 
the  Boltzmann  eipiation  shown  be¬ 


low  in  which  there  is  the  relation 
«  .V.  =  .  '''  (1) 

This  e(|uation  may  be  written 
i,'  =  —  (300  KT  r  In  i  -r  constant  (2^ 
=  —  'O'.tO  KT  I  lipg  I  -f  constant  (3' 
where  /  =  ii  S',  is  the  current.  K  is 
the  Boltzmann  constant,  c  is  the 
electronic  charpe  in  esu  and  T  is 
the  temperature  which  is  chiirtic- 
teristic  of  the  Maxwelliin  distri- 
btition.  This  etpiation  holds  when 
there  is  no  potentiiil  minimum  be¬ 
tween  the  two  electrodes  and  when 


FIS.  1— Flow  of  electrons  from  K  to  P 
aqaln:!  retardinq  potential  E  is  possible 
because  of  initial  velocities 


FIG.  2 — Experimental  d  c  logarithmic  volt¬ 
meter 


the  cathodes  are  perfectly  homo- 
peneous. 

The  principle  of  oiteration  with 
the  tube  employed  is  based  on  the 
fact  that  the  insertion  of  a  resist- 
jince  in  series  with  the  prid,  larpe 
in  comparison  with  prid-cathode  re¬ 
sistance  of  the  tube,  will  cau.se  the 
prid-catho'U*  voltape  to  be  nepiitive 
and  hence^  act  as  it  rettirdinp  po¬ 
tential.  As  the  impressed  voltape 
is  increased  the  retiirdinp  potential 
( prid-to-cathode  voltape)  decrea.ses 
and  bears  a  loparithmic  rehition  to 
the  impressed  voltape.  Over  the 
ranpe  in  which  the  plate  current  is 
lintuir  with  the  prid-c:ithode  voltape 
the  plate  current  will  be  lop;irith- 
mic  with  the  impressed  voltape. 

Experimental  Circuit 

In  Fip.  2  is  shown  the  e.xpei'i- 
mental  loparithmic  cii’ciiit  that  em¬ 
ploys  a  type  triode  as  the  lopa- 
rithm  tube.  The  b.F.")  tube  was 
selected  after  testinp  several  triodes 
and  pentodes  since  it  pave  the  most 
satisfactory  sti'aipht-line  character¬ 
istics.  A  norma!  h.eater  voltape  of 
(>.3  volts  was  used.  The  plate  cur¬ 
rent  that  flows  with  zero  applied 
voltape  was  balanced  out  of  the 
meter  by  means  of  an  e<ptal  and 
opposite  current  as  shown  in  the 
diapram. 

In  b'ip.  3.A  is  shown  the  relation¬ 
ship  of  the  chanpe  in  plate  current 
to  the  loparithm  of  the  input  volt¬ 
ape.  The  linearitv  of  the  response 
is  a|)pa)'ent  from  the  praph.  The 
loparithmic  relationship  exists  over 
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(.•aust*  the  less  the  current  required 
for  full-scale  dellection  the  more 
precise  must  be  this  balance  if  the 
dellection  in  the  absence  of  a  sijrnal 
is  not  to  drift  appreciably  from 
zero. 

The  chief  ditficulty  in  maintain- 
iiis'  an  accurate  zero  balance  comes 
as  a  result  of  variations  in  tube 
voltages,  through  variations  in  tube 
characteristics  either  through  aKinjt 
or  merely  as  a  result  of  the  warm¬ 
ing  up  of  the  tube.  By  carefully 
regulating  the  power  source,  in¬ 
cluding  the  filament  and  anode, 
small  voltages  may  be  measured 
accurately  with  the  vacuum-tube 
voltmeter.  It  is  also  helpful  to 
employ  circuit  arrangements  that 
are  inherently  stabilized  against 
changes.  A  comprehensive  balanc¬ 
ing  system  is  obtained  by  using  an 
auxiliary  balancing  tube  to  prevent 
zero  drift.  This  auxiliary  tube 
must  have  an  equivalent  amplifica¬ 
tion  factor  and  plate  resistance  that 
are  the  same  as  for  the  voltmeter 
tube,  so  that  when  the  two  tubes  are 
placed  in  a  bridge  circuit,  the  effect 
of  variations  in  the  supply  potential 
on  the  zero  deflection  of  the  output 
meter  can  be  balanced  out. 

Such  an  arrangement  is  shown  in 
the  circuit  of  Fig.  5.  The  bridge 
circuit  consists  of  a  twin  triode 
The  maximum  .sensitivity  obtain-  6F8G  tube  with  each  triode  con- 
able  with  the  vacuum-tube  volt-  nected  in  two  adjacent  arms  and 
meter  is  limited  by  the  stability  two  equal  resistors  in  the  other 

that  can  be  achieved  in  balancing  adjiicent  arms.  The  output  from 

out  the  d-c  plate  current  from  the  this  tube  is  further  amplified  by 
meter.  This  condition  results  be-  direct-coupled  GFG  tubes  connected 


Rack  mounted  loqarilhmic  voltmeter  used  in  CBC  laboratory  microphone  calibrator 
lor  measuring  the  ratio  oi  two  microphone  responses 


rent  to  rise  is  therefore  checked, 
just  as  if  the  tube  had  a  large  R,.. 
The  dashed  line  B  in  Fig.  3  shows 
the  resulting  curve  if  R,  is  not  used. 
.■\t  higher  impressed  voltages  the 
effect  of  the  feedback  is  negligible. 

graph  of  the  relationship  be¬ 
tween  the  logarithm  of  input  volt¬ 
age  and  the  grid-cathode  voltage  is 
given  in  b’ig.  4.  This  graph  shows 
that  a  logarithmic  relationship 
exists  between  the  two  over  a  range 
of  approximately  40  db  which  is  in 
accord  with  the  principle  of  opera¬ 
tion  of  the  circuit. 


Changing  the  heater  voltage 
changes  the  slope  of  the  straight 
line  and  therefore  it  is  extremely 
important  that  no  variation  occur 
in  the  healer  voltage. 

The  function  of  the  cathode  re¬ 
sistor  R  is  to  improve  the  logarith¬ 
mic  characteristic  at  low-voltage 
inputs;  the  circuit  being  a  simple 
form  of  current  feedback.  The 
voltage  fed  back  is  that  due  to  the 
current  through  R  and  is  nearly 
proportional  to  it  if  R,  is  much  less 
than  R  .  As  the  signal  current  is 
increased  i  if  only  slightly)  the  fed- 
back  voltage  increa.ses  entirely  at 
the  expense  of  R,,,  which  is  thus 
unable  to  maintain  the  signal  to 
the  tube  even  at  its  original  level. 
The  tendency  for  the  output  cur- 


Balanccd  Amplifier 
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FIG.  3— Logarithmic  characteristic  with 
resistor  (A)  and  decreased  range  (B)  with 
resistor  omitted 


as  cathode  followers  and  fed  to  a 
milliammeter.  A  potentiometer  at 
the  midpoint  of  the  cathode  re¬ 
sistors  of  the  6FG  tul)es  enables  the 
balancing  out  of  any  residual  cur¬ 
rent  for  zero  deflection  on  the 
meter. 

The  voltajre  to  be  measured  is 
applied  between  vM'id  and  Kround  of 
one  voltmeter  tube,  while  the  >rrid 
of  the  other  voltmeter  tube  is 
directly  grounded.  With  no  input 
voltaKe,  the  plates  of  the  two  tri- 
odes  are  at  the  same  potential,  and 
no  current  flows  in  the  indicatin^r 
meter.  With  d-c  voltage  applied  to 
the  trrid  of  the  voltmeter  triode,  the 
plate  resistance  of  this  triode  is 
changed  and  the  bridge  is  unbal¬ 
anced  causiiiK  a  current  to  flow  in 
the  indicating  meter.  The  heater  of 
the  twin  triode  is  common  to  both 
cathodes,  so  that  chanjres  in  initial 
velocity  of  electron  emission  oc- 
currinK  because  of  any  fluctuations 
of  cathode  temperature  appear 
equally  in  both  sides  of  the  bridKe 
circuit,  and  becau.se  they  are  bal¬ 
anced  out,  do  not  appear  on  the  in- 
dicatintr  instrument. 

In  this  circuit  arrangement  the 
relationship  of  change  in  plate  cur¬ 
rent  to  the  loKarithm  of  the  input 
voltajre  is  of  the  .same  form  as  that 
in  Fi>r.  3A.  The  loyarithmic  rela¬ 
tionship  extends  over  a  ranye  of 
0.5  to  200  volts  or  52  db  as  before. 

Usintr  a  type  5602  RC.A  red-base 
twin  triode  as  the  loKarithm  tube 
results  similar  to  the  above  were 
obtained.  This  tube  has  some  use¬ 
ful  features  for  this  type  of  api)li- 
cation.  Its  rated  Ioiik  life,  uni¬ 
formity,  stability  and  rigidity  are 


FIG.  4 — Retarding  potential  characteristic 
of  grid-cathode  voltage  versus  input  volt¬ 
age  or  proportional  input  current 


important  features  in  the  desijfii  of 
a  noise  meter.  Used  in  the  balanced 
circuit,  a  very  small  amount  of  com¬ 
pensation  is  required  in  balancinyr 
out  the  initial  plate  current  at  zero 
applied  voltatte. 

Ratio  Measurement 

The  circuit  arrangement  in  Fijr.  5 
may  be  u.sed  for  measuring  the 
ratio  of  two  d-c  \oltaKes  by  apply- 
injr  one  to  the  upper  half  of  the 
circuit  and  the  second  one  to  the 
lower  half.  The  indicating  meter 
will  respond  to  the  difference  be¬ 
tween  the  output  of  the  two  chan¬ 
nels  and  so  is  equivalent  to  the 
difference  of  the  lojrarithms  or  the 
ratio  of  the  two  applied  d-c  volt¬ 
ages.  An  indicating'  meter  cali¬ 
brated  in  decibels  would  y'ive  direct 
db  readinizs. 

For  dealinjr  with  rapidly  varyinir 
currents,  it  is  necessary  to  take  into 
account  the  rate  at  which  the  tube 
will  follow  the  variations.  It  is 
possible  to  calculate  this  ability  to 
follow.  If  the  dynamic  resistance  R 
is  defined  as  the  rate  of  chancre  of 
voltajre  with  current,  then  it  is  in¬ 
versely  proportional  to  the  current. 

Differentiating  F.ip  2. 

f/  I  f  t 

Differentiatinir  tap  3 

J(-  K<  ^  tlfto  KT  ^ 
d  log  i  e 

fSldiM’  Ilf  Kic.  .i)  (5) 

therefore 


Since  there  is  an  unavoidable 
capacitance  C  assoc-iated  with  the 


hip'arithmic  tube  and  its  circuit,  the 
time  constant  RC  becomes 

h'or  an  assumed  capacitance  of 
10  farads  and  a  current  of  10  “ 
amps,  RC  =  10  seconds.  Thus  ex¬ 
cept  for  extremely  rapid  current 
variations  or  very  small  currents 
the  logarithmic  amplifier  will  follow. 

In  a  noi.se  meter  the  detector  and 
the  indicatinp'  device  require  ex¬ 
tremely  careful  investigation.  Speci¬ 
fications  so  far  set  up  for  such 
apparatus  are  definite,  but  the  ef¬ 
fectiveness  of  the  devices  so  speci¬ 
fied  for  measuriiiK  noise  is  ques¬ 
tionable.  This  results  in  part  from 
the  wide  variations  in  the  peak 
values  and  waveforms  of  the  volt- 
apes  fed  to  the  device. 

A  scale  on  the  indicatinp  meter 
which  is  loparithmic  in  character 
has  several  advantapes  over  a  linear 
.scale.  In  the  first  place  it  fulfills 
the  psycholopical  conditions  of 
Weber’s  Law  and  in  addition  makes 
the  use  of  fewer  attenuator  taps 
possible  in  the  measurement  of 
widely  varyinp  amplitudes  which 
are  characteristic  of  some  types  of 
noise,  with  resultant  increa.se  in 
simplicity  of  construction  and  use. 

Three  devices  which  have  been 
used  to  accomplish  the  loparithmic 
characteristic  in  a  noise  meter  are 

1.  Automatic  pain-controlleil  i-f 
stapes  usinp  variable-mu  tubes; 

2.  .An  indicatinp  meter  usinp  spe¬ 
cially  shaped  pole  pieces;  3.  .A 
loparithmic  d-c  amplifier  between 
the  detector  and  a  linear  indicatinp 
device. 

Various  writers  have  shown  that 
the  avc  circuit  used  to  obtain  the 
loparithmic  response  has  a  preat 
influence  on  the  charpe  and  dis- 
charpe  times  of  the  detectinp  cir¬ 
cuit  especially  for  sipnals  for  which 
the  ratio  of  peak  to  averape  is 
larpe  and  result  in  inaccurate  indi¬ 
catinp  meter  readinps.  The  lopa¬ 
rithmic  d-c  amplifier  described  in 
the  precedinp  parapraphs  provides 
a  simple  and  satisfactory  means  of 
'  obtaininp  a  loparithmic  response 
when  coupled  to  the  detector  of  the 
I  noise  meter.  The  charpe  and  dis- 
charpe  times  may  be  readily  deter¬ 
mined  by  the  circuit  values  of  the 
'  detector  without  the  undesirable 
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etfei’t  of  automatic  volume  eoritr(*l. 

Since  a  noise  meter  is  basically 
a  radio  receiver,  a  laboratory  NC- 
200  receiver  was  modified  and 
adapted  for  use  with  the  logarith¬ 
mic  d-c  amplifier.  To  utilize  fully 
the  lopMrithmic  amplifier,  a  linear 
output  at  the  detector  of  the  re¬ 
ceiver  with  a  ranvre  of  0  to  2oo 
volts  d-c  is  recpiired.  In  order  to 
approach  this  rany'e  it  is  necessary 
to  use  a  complex  type  of  couplinyf 
between  the  second  i-f  and  second- 
detector  stayes.  The  mmlified  de¬ 
tector  and  couplinK  circuit  of  the 
N(’-200  receiver  to  which  the  dn- 
amplifier  has  been  coui)led  is  shown 
in  Fijr.  (I.  A  tJHG  diode  detector  was 
chosen  because  of  its  simplicity  anil 
reliability  of  performance.  Another 
advanta^'e  of  its  use  here  is  that 
there  is  no  fixed  bias  in  the  load 
circuit  and  hence  for  zero  signal 
there  is  zero  d-c  output  from  the 
detector.  I’siny'  this  circuit  the 
overall  characteristics  of  the  re¬ 
ceiver  from  the  r-f  input  to  the 
output  of  the  logarithmic  d-c  volt¬ 
meter  were  taken  for  various  r-f 
Kain  .settinjrs.  From  the.se  results 
it  has  been  found  that  a  lojrarith- 
mic  relationship  exists  over  ap¬ 
proximately  two  decades.  The  rantre 
of  the  voltmeter  is  not  fully  utilized 
due  to  the  overloading  of  the  re¬ 
ceiver  at  hijrh  inputs  and  .square- 
law  detection  taking  place  at  low 
inputs.  However,  a  ranjre  of  4(t  db 
is  suitable  for  this  application. 

Functional  Details 

The  raiiKe  of  inputs  to  the  noise 
meter  is  in  the  order  of  10  to  100,- 
OOO  microvolts  and  since  the  meter 
.scale  is  only  useful  over  a  ratio  of 


and  di.scharKe  time  lonjr  in  com¬ 
parison  with  the  indicatiiiK  meter 
time  constant,  this  may  be  accom¬ 
plished.  In  considering  the  mechan¬ 
ism  of  build-up  of  voltaKe  to  the 
peak  value,  it  should  be  borne  in 
mind  that  noi.se  voltajres  consist  of 
a  series  of  impul.ses,  the  measured 
voltaxres  reaching  es.sentially  peak 
value  after  the  first  few  pulses. 
In  the  rare  case  of  noise  consisting 
of  a  single  pulse  or  pul.ses  with  a 
repetition  time  longer  than  the  dis¬ 
charge  time  constants  of  the  meter- 


FIG.  S  Balanced  d-c  ampliiier  with 
lo9arithmic  amplification  over  a  S2-db 
range 


FIG.  6  -  Coupling  circuit  used  between 
receiver  and  amplifier 


inn  circuit  a  value  considerably 
less  than  the  peak  would  be  indi¬ 
cated.  However,  experience  would 
tend  to  show  that  the  disturbinn 
effect  of  such  noi.ses  on  the  listener 
is  less  than  would  be  indicated  by 
their  peak  amplitude.  From  a  stand¬ 
point  of  circuit  desinn  limitations 
a  charne  time  constant  of  the  order 
of  10  milliseconds  and  a  di.scharjre 
time  constant  of  600  milliseconds 
ai)))ears  to  be  desirable. 

Further  Applications 

There  are  other  po.ssible  apjdi- 
cations  for  the  lonarithmic  volt¬ 
meter.  The  principle  minht  be  u.sed 
to  measure  a  recordinjr  on  a  lona- 
rithmic  .scale,  so  that  a  larjre  ranno 
of  inputs  can  be  measured  with  a 
constant  fractional  accuracy.  It 
also  makes  possible  electrical  multi¬ 
plication  and  division  by  the  addi¬ 
tion  and  subtraction  of  lojrarithms. 
The  equipment  mijtht  be  particu¬ 
larly  valuable  in  taking  the  loga¬ 
rithms  of  such  (luantities  as  sound 
intensity  and  decayinj;  intensity  of 
a  radioactive  source,  in  which  the 
logarithm  gives  some  specially  use¬ 
ful  property  or  has  some  special 
significance. 
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High-F  requency 

DrttM'iiiiiiutioii  of  input  inipj'iiaiires  and  niat<*liin*:-stiil)  diinen^ions  are  simplified  by  tlie 
iij-e  of  tlii.'  eliart  \\liieli  features  straijilitdine  loei  insteail  of  enrves  as  in  eonventionai  eirele 
diagram  and  Smith  eliarts.  Sample  problems  are  shown 


By  PRESTON  R.  CLEMENT* 

Itrimrtmcnt  of  Electrical  Etifjinerrinfi 
#  r.stfi/  of  Kansas.  JjaurcncCf  Kansti- 

•.Volf  If  jf/i  /*riJio»  fojt  r»iiif 

i’rincftuit,  .V.  J. 


TIIK  I'lRCl.E  DIAGRAM  and  the 
.Smith  ehart'“  are  convenient 
methods  for  solvinjr  input  imped¬ 
ance  and  matchinir-.stub  problems 
on  hiirh-frecpiency  di.ssipationless 
transmi.ssion  lines.  However,  by 
properly  manipulatin>f  the  e(|iia- 
tions  of  which  these  two  charts  are 
a  plot,  a  third  chart  can  be  developed 
which  has  the  ailvantafre  that  in 
working  such  problems  a  straight- 
line  locus  is  followed  in  the  chart, 
rather  than  a  curved  one. 

If  a  given  transmission  line  has 
a  length  .s,  phase  shift  /i  radians 
per  unit  length,  characteristic  im¬ 
pedance  A’  ,  and  receiving  end  im- 


angles,  the  following  pair  of  eipia- 
tions  are  obtained 

r-  -f  X  —  cot  <t>y  =  rsc-<i> 

These  are  etpiations  of  circles  which 
when  iilotted  give  the  circle  dia¬ 
gram  with  families  of  constant  I' 
and  constant  <t>  circles  superimposed 
on  the  r  and  ./•  rectangular  grid.  To 
include  all  jtossible  r  and  x  values, 
however,  a  diagram  infinite  in  ex¬ 
tent  is  needed. 

If  Ki).  4  were  solved  by  equating 
reals  and  etpiating  imaginaries,  the 
pair  of  etpiations  that  would  be 
obtained  are 


pedance  Z*.  then  the  impedance  at 
the  sending  end  is  given  by  the 
well-known  formula 

,  1  -  I  f '  »  ■  ’  “ 

/.  =  A  t ,  „  n 

where  Ps’*  is  called  the  rellection 
coefficient  of  the  line  and  is  e(iual 
to  the  latio  of  the  retlected  com¬ 
ponent  to  the  incident  component  of 
voltage  at  the  load.  In  terms  of 
impedance 

...  -  '! 


['<-,+  r]  =  (1  1  rV 


■  ffi) 

Gi  -  D’  -t-  I.  -  1  -  1  X- 

where  =  ;/  -f  jy.  A  plot  of 
Ki|.  G  gives  the  resistance  and  react¬ 
ance  circ'es  on  the  familiar  Smith 
chart. 

However,  if  K<i.  :?  were  to  be 
.<olved  for  I'  and  <i>,  a  new  chart 
would  result.  By  rationalizing  the 
denominator  in  Kip  3  and  simplify¬ 
ing 


'/■H  - 

i; 

1 1  -  r-  -  j-'r  >iii  0 

Letting  </>  c 

/  /,•  '  •  ' 

_  ■> 

/As 

^  t  •'  <1  ( 1  1 

1  —  1  COS  O'*  1  *  SHI*  O 

Ei|uating  reals 

^  1  -  r 

r  1  -  P)  -1  -  r 

To  achieve  a 

per 

unit  basis,  let 

Z  R,  r 

•  j'- 

Then  Eq.  2 

Kipiating  imaginaries 

becomes 

X  ( 1  •  r-  —  2x1'  cos  o 

1  . 

1  ( 

(5) 

—  21'  sill  0=0  Ip) 

^  1  _ 

1 » ‘t> 

The  chart  shows  Kip  8  and  9  plotted 

Thus 

on  a  rectangular  !'-</>  grid  for  con¬ 

r  —  1 

r  1 

•  U 
-  jJ" 

( 1 

stant  r  and  x  loci.  The  curves  be¬ 
ginning  at  the  right-hand  axis 

If  this  last  eiiuation  is  solved  by 
eipiating  magnitudes  and  eipiating 


where  I'  —  1  and  curving  back  to 
l,f(  are  reactance  loci,  while  the 


resistance  loci  extend  in  ipiasi- 
radial  curves  from  the  ixiint  1,0. 
This  chart  could  also  be  obtained, 
of  course,  by  a  point-to-point  ))lot- 
ting  process  from  the  other  dia¬ 
grams. 

The  chart  shows  only  ))ositive 
values  of  x.  From  Kq.  9  it  is  seen 
that  if  X  were  chosen  negative  and 
(i>  negative,  (or  €i>  greater  than 
180  deg),  the  eipiation  has  merely 
been  multiplied  through  by  (  — 1). 
Therefore,  to  complete  the  chart, 
a  second  half-chart  could  be  drawn 
for  negative  values  of  x.  with  ct) 
ranging  from  0  to  —180  deg.  but  it 
would  be  merely  a  reflection  of  the 
chart  shown  about  the  r  axis,  and 
therefore  not  necessary,  as  the 
following  example  shows. 

Kxamfi.e  1.  Calculation  of  input 
impedance.  I.et  A’,.  =  2.50  ohms,  Z, 
=  500  -  j875  ohms,  and  /As  ■  50 
deg.  Then  Z»  A,  zx  2  -  jl.5  and 
the  chart  shows  a  reflection  coeffi¬ 
cient  of  approximately  0.535  3u 
deg.  This  corresponds  to  .1 
below.  Now  subtract  2/As  or  100 


Partial  diaqram  illustrating  use  of  curve 
for  finding  input  impedance 
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Transmission  Line  Chart 


den  from  3(f  den,  niviiin  —70  deg. 
We  may  read  the  proper  value  at  <t> 
—  *7(1  den.  keepinn  in  mind  that 
jc  would  he  nenative  in  the  other 
half  I'hart. 

Thus  following  the  straight  r  line 
of  O.o.’f.'j  down  to  zero  and  back  up 
to  H  or  70  deg.  we  read  0.77  — jl.l. 
Therefore.  Z  2,i0  (0.77  —  jl.l) 
=  1!>2  —  j27.'>  ohms. 

Kxampi.k  2.  Single-stub  impe¬ 
dance  matching.  If  Rr  =  250  ohms 
and  Zr  —  80  —  j60  ohms,  then 
R,  Zr  —  2  -jl.5.  This  locates  the 


same  point  as  in  example  1.  Follow¬ 
ing  the  constant  P  line  downward 
( corresponding  to  mo\ing  away 
from  the  load  to  zero  and  then  up¬ 
ward,  we  would  reach  unit  conduct¬ 
ance  when  =  63  deg.  Thus  ji«  = 
( 30  deg  -  63  deg )  2  =  46.5  deg,  or 
at  a  distance  46.5  deg  fi  from  the 
load,  the  stub  should  be  phaced.  The 
su.sceptance  at  that  point  is  ap¬ 
proximately  —  1.25  mho,  and  the 
point  0,  -•-1.25  corresponds  to  about 
77  deg.  Thus  the  length  of  a  shorted 
stub  at  that  point  should  be  2(77 


deg)  or  154  deg  and  for  an  open 
stub,  154  deg  —90  deg  =  64  deg. 
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General-Purpose 


Kxtreine  versatility,  e^peeially  I'or  detailed  study  of  television  waveforms,  is  aehieve<l 
tliruii^li  use  of  lii<:li-voltajie  eatliode-ray  tulie.  wide-hand  vertieal  defleetion  amidifier. 
sweep  eireiiit  providin':  a  wide  raiijre  of  (Iriven  sweep  speeds,  and  a  ealihrated  delay  eireuit 


PKKC'ISK  MEASIREMKNTS  of  il 
wide  ranjre  of  time  intervals 
associated  with  complex  electrical 
or  electronic  phenomena  are  pos¬ 
sible  with  the  instrument  described 
in  this  article.  Because  of  the  com¬ 
bination  of  functions  available,  it 
should  find  wide  application  in  the 
industrial  or  academic  laboratorv 
for  general  -  purpose  development 
and  re.search. 

Suitable  combinations  of  fairly 
well-known  circuits  provide,  basi¬ 
cally,  a  cathode-ray  tube  operating' 
at  a  hijfh  accelerating  potential,  a 
wide-band  vertical-detlection  ampli¬ 
fier,  a  horizontal-sweep  jjenerator 
havinjr  a  wide  ranjre  of  sweep 
speeds,  a  precision  delay  function, 
and  suitable  auxiliary  functions  for 
fiexibility  of  operation.  In  addi¬ 


tion,  special  |)rovision  is  made  for 
television  applications  where  it  is 
often  id'  interest  or  a  necessity  to 
determine  the  preci.se  volta>re-time 
characteristics  of  the  standard  tele¬ 
vision  waveform  as  it  is  reproduced 
by  television  facilities.  In  fact, 
the  television  application  was  the 
prime  mover  in  the  development  of 
this  instrument,  while  jreneral-pur- 
pose  applications  were  a  natural 
outjrrowth  of  the  tunctions  that  be¬ 
came  available. 

The  primary  objective  in  the  de¬ 
velopment  of  the  instrument  was 
to  devise  some  means  for  observinj? 
television  waveforms  in  greater 
detail  than  is  possible  with  ordi¬ 
nary  types.  It  was  also  considered 
important  to  provide  as  many  of 
the  functions  as  practicable  for 


tests  of  television  facilities  accord¬ 
ing  to  the  standards  of  television 
broadcastiny'.  The  detailed  oliser- 
vation  of  television  waveforms  or 
small  portions  thereof  reipiires  a 
suitable  wide-liand  deflection  ampli¬ 
fier.  Since  operation  of  fast  sweeps 
at  low  repetition  fretpiencies  was 
anticipated,  the  use  of  a  hi^'h-volt- 
ajre  cathode-ray  tube  became  a 
practical  necessity  to  obtain  a  trace 
of  sufficient  brijrhtness  under  such 
conditions  for  either  visual  obser¬ 
vation  or  photographic  recording. 
Then  by  adding  another  control 
knob  or  two  the  available  functions 
could  be  utilized  for  more  jreneral 
applications  in  other  fields. 

The  final  result  of  the  develop¬ 
ment  projrram  is  the  instrument 
shown  in  the  photograph.  The  indi- 


FtG.  1 — Block  diaqiam  of  general-purpose  precision  oscilloscope.  Section  above  dashed  line  comprises  indicator  unit,  while  that 

below  shows  synchronizing  circuits 
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Precision  Oscilloscope 
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cator  unit  and  necessary  controls 
are  mounted  at  eye  level  for  con¬ 
venience  of  operation  and  viewinjc. 

General  Description 

A  complete  description  of  every 
detail  of  the  performance  specifica¬ 
tions  is  beyond  the  scope  of  this 
article.  Rather,  the  more  signifi¬ 
cant  features  will  be  pointed  out. 

As  previously  mentioned,  the 
basis  of  the  instrument  consists  of 
a  combination  of  a  hiRh-voltaKe 
cathode-ray  tube,  a  wide-band  ver¬ 
tical  dertection  amplifier,  a  sweep 
circuit  providing  a  wide  range  of 
driven  sweep  speeds,  and  a  cali¬ 
brated  delay  circuit  of  suitable  pre¬ 
cision  for  maximum  utility  of  the 
instrument.  It  is  of  interest  to  con¬ 
sider  the  principal  features  of  this 
combination.  Later  in  this  discus¬ 
sion,  the  auxiliary  functions  neces¬ 


sary  to  make  this  combination  of 
practical  use  will  be  outlined.  F'ig- 
ure  1  represents  the  block  diagram 
of  the  instrument  indicating  the  na¬ 
ture  of  the.se  functions  and  shows 
them  in  their  proper  relation. 

The  block  diagram  is  .seen  to  be 
divided  into  two  parts  by  means  of 
a  dashed  line.  Those  bhK'ks  above 
the  line  compri.se  the  circuits  of  the 
cathode-ray  indicator  unit  mounted 
in  the  upper  portion  of  the  rack. 
The  cathode-ray  tube  itself  is  thus 
at  a  convenient  level  for  observa¬ 
tion  while  standing  in  front  of  the 
eipiipment  or  while  the  operator  is 
seated  on  a  standard  laboratory 
chair. 

The  lower  portion  of  the  bloc-k 
diagram  compri.ses  the  .synchroniz¬ 
ing  facilities  providing  for  various 
modes  of  indicator  sweep  opera¬ 
tion.  These  circuits  are  located  in 
the  next  lower  portion  of  the  rack 
panel  space  at  a  convenient  level  for 
easy  operation  of  controls.  All 
power  supplies  are  in  the  lower  por¬ 
tion  of  the  rjick. 

The  following  di.scussion  consid¬ 
ers  the  indicator  and  sjTichronizer 
units  .separately  as  delineated  in  the 


Complete  Type  280  oicUlotcope.  Power 
suppliei  are  on  the  bottom,  synchronizing 
circuits  in  the  middle,  and  the  indicator 
components  are  mounted  on  top  lot  con¬ 
venient  eye-level  viewing 


FIG.  2 — Circuit  diagram  oi  wideband  vertical  amplifier  which  employs  shunt  peaking  adjusted  to  minimize  transient  overshoot  and 

nonlinearity  oi  phase  shift 
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block  diajrram  shown  in  Fi>r.  1. 

The  cathode-ray  tube  used  in  the 
indicator  unit  is  the  type  5RPA' 
and  is  operated  at  a  total  acceler¬ 
ating  potential  of  from  7  to  12  kilo¬ 
volts,  two  kilovolts  of  which  are 
applied  between  cathode  and  second 
anode  elements.  The  positive  accel- 
eratinjr  potential  is  obtained  from 
a  rectified  radio-frequency  voltage 
supply  who.se  output  is  variable 
from  5  to  10  kv. 

K.xperimental  data  shows  that, 
aside  from  limitations  imposed  by 
the  deflection  amplifier,  the  maxi¬ 
mum  possible  visible  writing  rate 
for  these  conditions,  using  a  P2 
screen,  for  example,  is  better  by  a 
factor  of  approximately  2.5  to  7  as 
compared  to  older  tube  types  oper¬ 
ating  at  maximum  ratings  of  4,400 
volts  acceleration.  The  use  of  a 


FIG.  3  -Steody-state  response  curve  ior 
vertical  ampliiier 


cathode-ray  tube  with  a  1’2  .screen 
is  desirable  in  this  equipment, 
since  it  has  been  found  to  be  suit¬ 
able  as  an  all-inirpose  screen  when 
operated  at  such  high  accelerating 
irotentials.  This  is  because  the  P2 
screen  combines  long  -  persistent 
characteristics  for  high-speed  low 
repetition  -  rate  phenomena  with 
high  light  output  efficiency  as  com- 
irared  with  other  screen  materials. 
For  maximum  efficiency  in  photo¬ 
graphic  recording,  however,  a  cath¬ 
ode-ray  tube  having  a  Pll  screen 
is  usually  used  to  obtain  maximum 
advantage  of  such  factors  as  actinic 
intensity,  film  sensitivity  and  film 
development  techni(|ue.s\ 

Operation  at  even  higher  acceler¬ 
ation  potentials  in  this  equipment 
is  sometimes  desirable  and  even 
possible  as  will  be  pointed  out  later, 
but  additional  sacrifice  must  then 
be  taken  in  deflection  sensitivity 


because  of  the  decrea.se  in  deflection 
sensitivity  as  accelerating  potential 
is  increased. 

Vertical  Amplifier 

The  vertical  deflection  amplifier 
u.sed  in  the  indicator  unit  is  a  con¬ 
ventional  push-pull  circuit  shown 
in  h'ig.  2,  utilizing  an  829B  beam 
tetrode  in  the  output  stage.  Pre¬ 
ceding  the  output  stage  are  two 
push-pull  GAK5  stages  and  a  cath- 
tide-follower-driven  push-pull  6.4(17 
stage  which  drives  the  829H. 

Shunt  peaking  is  used  through¬ 
out  and  adjusted  slightly  below 
optimum  to  minimize  transient 
overshoot  and  nonlinearity  of  phase 
shift  over  the  frequency  range  cov¬ 
ered  by  this  circuit.  Phase  inver¬ 
sion  from  unbalanced  input  is  ac¬ 
complished  in  the  first  stage  with 
complete  balance  accumulated  in 
the  remaining  stages.  The  first 
stage  is  isolated  from  the  input  ter¬ 
minal  by  a  high-impedance  stepped 
attenuator  of  10(1  to  1,  10  to  1  and 
unity  attenuation  and  a  cathode 
follower.  The  cathode  follower 
feeds  a  linear  gain  control  arranged 
so  that  an  additional  attenuation  of 
10  to  1  is  obtained  at  minimum 
gain.  Input  impedance  is  nominally 
2.2  megohms  shunted  by  2.5  aif.  .As 
a  convenience  in  television  applica¬ 
tions,  the  input  impedance  may  be 
reduced  to  75  ohms  by  means  of  a 
toggle  switch  to  match  the  standard 
signal  distribution  lines  in  a  tele¬ 
vision  system. 

The  performance  of  this  ampli¬ 
fier  is  such  that  the  minimum  rise 
time  that  can  be  observed  is  0.04 
to  0.045  microsecond.  .As  shown  in 
Fig.  .‘5,  sinusoidal  respon.se  is  at¬ 
tenuated  2  db  at  10  me  from  1-mc 
response.  Low-frequency  response 
is  such  that  a  20-cps  square  wave 
will  have  a  sawtooth  distortion  of 
10  iiercent  or  less.  This  perform¬ 
ance  is  obtained  with  a  gain  of  ap¬ 
proximately  560,  resulting  in  a  de¬ 
flection  factor  of  0.1-volt  rms  per 
inch  of  peak-to-peak  deflection  with 
a  total  of  12  kilovolts  applied  to  the 
cathode-ray  tube. 

Horizontal  Sweep 

The  driven  horizontal  sweep  pro¬ 
vides  a  time  base  linear  to  within 
5  percent  or  less  over  a  continuous 
range  of  from  15,000  to  1-micro- 
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FIG.  4  Oscillograms  showing  (A)  test 
pulse  output  with  0.2-usec  calibrating  sig- 
nal  and  (B)  transmission  line  test  with 
differentiated  lest  pulse  and  calibrating 
signal 

second  duration  tor  fo.ir  or  more 
inches  of  deflection.  This  corre¬ 
sponds  to  a  mttximum  sweep  speed 
of  4  inches  per  microsecond.  The 
circuit  used  is  known  in  some 
circles  as  the  bootstfiip  siiwtooth 
generator,  and  with  suitable  altera¬ 
tion  provides  a  sweep  whose  speed 
may  be  varied  practictilly  continu¬ 
ously  over  the  entire  range. 

The  swei'p  may  be  initiated,  (as 
shown  in  the  block  diagrtim  of  F'ig. 

1  )  either  extern;illy  or  internally. 
Kxternal  initiation  is  by  means  of 
a  jtositive  or  negative  trigger  sig¬ 
nal  applied  to  terminals  on  the  in- 
dictitor  itanel  suitiibly  conn ‘cted 
into  the  circuit  by  a  panel  switch. 
Internal  initiation  is  accomplished 
by  means  of  a  triggerin.g  signal  ob¬ 
tained  fiH)m  the  synchronizer  unit 
which  in  turn  may  be  controlled  by 
the  signal  applietl  to  the  vertical- 
deflection-amplifier  input  or  a  sig¬ 
nal  iipplied  to  an  external  sync 
terminal  on  the  .synchronizer.  The 
sweep  starting-time  delay  through 
the  verticil!  deflection  amplifier,  and 
consequently  the  synchronizer  cir- 
i-uit,  is  usually  not  more  than  0.5 
microsecond,  while  starting-time 
delay  for  direct  external  sweep 
triggering  is  about  0.1  micro.second 
or  less,  depending  somewhat  on 
trigger  rise  time. 
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The  problem  of  siRnal  delay  to 
allow  sufficient  sweep  starting 
time  was  considered  in  the  develop¬ 
ment  of  the  instrument.  Because  of 
the  strinRent  requirements  of  uni¬ 
form  frequency  characteristics  over 
the  wide  response  band  of  the  am¬ 
plifier,  such  a  deljiy  device  proved 
unavailable  at  reasonable  cost. 

Synchroniser  Unit 

The  synchronizer  unit  provides, 
basically,  the  function  of  timing 
the  occurrence  of  the  indicator 
sweep  with  respect  to  a  reference 
time.  Essentially  two  methods  of 
precise  timing  are  available.  These 
consist  of  a  time-calibrating  marker 
o.scillator  to  be  described  later,  and 
a  precision  delay  circuit  delaying 
the  occurrence  of  the  sweep  with 
respect  to  a  reference  trigger.  This 
circuit  consists  of  a  temperature 
and  linearity-compensated  saw¬ 
tooth  generator  whose  output  is 
compared  in  amplitude  with  a  regu¬ 
lated  d-c  voltage'.  The  d-c  voltage 
level  is  controlled  by  a  10-turn  heli¬ 
cal  potentiometer  having  a  high  de¬ 
gree  of  linearity.  Amplification  of 
the  signal  resulting  from  this  com¬ 
parison  results  in  a  signal  which, 
when  differentiated,  is  used  to  trig¬ 
ger  the  indicator  sweep.  Two  delay 
ranges  are  provided ;  namely  100 
and  l.oOO  microseconds.  Time  delay 
between  an  initiating  trigger  and 
the  start  of  the  cathode-ray  tube 
sweep  is  read  on  a  dial  controlling 
the  10-turn  potentiometer,  and  read¬ 
ings  are  accurate  to  within  plus  or 
minus  0.1  i)ercent  full  scale.  The 
dial  is  mounted  near  the  cathode- 
ray  tube  on  the  indicator  panel  for 
convenience  in  operation. 

To  i)rovide  versatility  in  the  con¬ 
trol  of  the  sweep-timing  functions 
in  the  synchronizer  unit,  certain 
auxiliary  features  are  available  and 
are  described  in  the  following 
paragraphs. 

Internol  Triggering 

trigger  generator  utilizing  a 
blocking  oscillator  circuit  is  pro¬ 
vided  to  operate  the  circuits  of  the 
instrument  at  repetition  rates  be¬ 
tween  120  and  3.000  pps.  This  cir¬ 
cuit.  labelled  TRIGGKR  (AMPI.IKIKRl 
GK.NKRATOR  in  the  synchronizer  por¬ 
tion  of  the  block  diagram,  may 
also  be  used  optionally  as  a  trigger 
amplifier  by  suitable  switching  of 


blocking  grid  bias.  It  is  preceded 
by  a  .sync  amplifier,  and  phase  se¬ 
lector  so  that  the  operation  of  the 
circuits  may  be  initiated  by  ex¬ 
ternal  signals  of  either  polarity  ap¬ 
plied  to  an  external  sync  terminal 
or  through  the  vertical  deflection 
amplifier.  A  trigger  from  this  cir¬ 
cuit  is  available  at  a  front  panel 
terminal  and  may  be  either  unde¬ 
layed  or  delayed  25  microseconds 
with  respect  to  the  generator  out¬ 
put.  This  delay  provision  is  intended 
for  use  in  so  cailed  .synch  ro.scope 
applications  where  the  internal 
trigger  generator  is  used  for  ini¬ 
tiating  or  synchronizing  purposes. 

The  operation  of  the  calibrated 
delay  circuit  is  initiated  by  the  out¬ 
put  of  the  trigger  generator, 
whether  used  as  such  or  as  a  trigger 
amplifier.  This  circuit  thus  serves 
to  provide  the  reference  trigger  for 
all  subse«|uent  time  measurements. 
The  use  of  the  delayed-t rigger 
output  results  in  the  possibility  of 
observing  before  and  after  a  sub- 
.se(|uent  circuit  operation  as  well 
as  to  measure  the  time  duration  of 
such  operation  by  suitable  adjust¬ 
ment  of  the  calibrated  delay. 

For  purposes  of  sweep-speed  cali¬ 
bration,  a  sine-wave-gated  oscilla¬ 
tor  is  provided  which  furnishes 


either  10,  1,  or  0.2-micro.second  in¬ 
tervals  in  the  form  of  vertical  de¬ 
flections  available  at  any  time  in¬ 
dependently  of  the  normal  deflec¬ 
tion  amplifier  input  signal.  Some 
care  was  taken  in  temperature  com¬ 
pensating  this  circuit  to  increase  its 
accuracy  over  long  periods.  As  a 
result,  one-percent  accuracy  of  cali¬ 
bration  is  obtained. 

Television  Circuits 

A  combination  of  circuits  in¬ 
tended  strictly  for  television  appli¬ 
cations  is  provided  and  is  shown 
on  the  block  diagram  (Fig.  1)  as 
CLIPPER.  SYNC  SEPARATOR,  and  FIELD 
and  LINE  SELECTOR.  This  combina¬ 
tion  of  circuits,  is  inserted  by 
means  of  a  sync-selector  switch  be¬ 
tween  the  sync  phase  inverter  and 
amplifier  and  the  trigger  (ampli¬ 
fier)  generator.  When  the  instru¬ 
ment  is  used  in  connection  with 
television  facilities,  either  studio  or 
receiving,  any  one  of  the  525  hori¬ 
zontal  scanning  lines  of  the  televi¬ 
sion  raster  can  be  selected  for  de¬ 
tailed  observation  in  expanded  form 
through  the  vertical  deflection  am¬ 
plifier.  Video  content  of  any  line 
may  thus  be  ob.served  and  measured 
in  terms  of  test-pattern  resolution, 
video  i-f  transient  respon.se  and 


P 

lt  “m 


-veRTicAL  Blanking  interval  of  composite  Signal- 


. V| 

nj — LT  ij 


t,-—  FIELD  selector 
^  delay 

END  OF  tjiOR  V. 

FIELD 
SELECTOR 

delay  line  selector  DELAY 


calibrated  delay  I 
RANGE 

IOOORIPOOmSCC 


SMEEP 
sawtooth 
1-15000  >*SEC  t 


— xAAAAAAAAAAAAAA/ 

WRITING  RATE  calibrator  SiGNAl 
TO  V  V  1^00  pSEC 


L  ..  400  MICROSECOND-MINIMUM  PERMISSABlE  iNTERvAHNOT  NECESSARILY  . 

'  LIMITED  BY  REP  RATE  OF  EKT  SIGNAL  BUT  BY  INT  TRIGGER  GENERATQRl 

L  ..  calibrated  DELAY  RANGE . J^-  -SWEEP  INITIATING  TRIGGER 

\  lOOOR  I000>*SEC  a>— 

1  '  I 

1  )  ^....^^--SWEEP  sawtooth 


IvAAAAAAAAAAAAAAAAAAAAA^ - 

L. 'OUTPUT  TRIGGER  UNOELAYEO 


OUTPUT  TRIGGER  OELAYEO  ZSpSEC 


-.p].  TEST  PULSE  OUTPUT  DELAYED  ZSpSEC 
'-I  msec 


FIG.  5 — Time  sequence  ol  circuit  operation  ior  the  two  principle  types  ot  applici 
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other  characteristics  not  readily 
displayed  by  ordinary  methods.  The 
exact  form  of  the  synchronizin^r 
pulses  may  also  be  measured  to  ac¬ 
curacies  recpiired  by  the  present 
Standards  of  Good  Enjrineerinjr 
Practice  as  defined  by  both  the  Fed¬ 
eral  Communications  Commission 
and  the  RMA. 

In  this  combination  of  circuits 
the  operations  employed  to  accom¬ 
plish  the  function  of  line  .selection 
in  terms  of  the  television  compo¬ 
site  signal  consist  mainly  cd'  clip¬ 
ping  off  the  video  portion  of  the 
sijrnal;  separating'  out  vertical 
sync;  intey'iatiiiK,  am|)Iifyin)f.  and 
ditferentiatinjr  it;  tritrtrerinp  a  de¬ 
lay  multivibrator,  a  blockinjr  o.scil- 
lator,  and  another  delay  multivibra¬ 
tor;  and  finally  applying  the  dilfer- 
entiated  output  of  the  last-men¬ 
tioned  multivibrator  to  the  trijrjrer 
amplifier  described  above.  Further¬ 
more,  in  the  application  of  these 
multivibrator  and  blocking-oscilla¬ 
tor  circuits,  use  is  made  of  the  dif¬ 
ference  between  the  alternate  and 
interlaced  field  sijinals. 

Since  the  line  selector  delays  the 
swee])  trijry'er  in  increments  of  a 
scanning  line,  the  calibrated  delay 
circuit  is  utilized  to  Kive  continuous 
and  smooth  delay  over  the  ranjre  of 
one  or  more  lines.  To  stabilize  the 
final  line  selector  delay  multivibra¬ 
tor  ajrainst  jitter  inherent  in  such  a 
circuit,  a  suitable  amount  of  comixi- 
site  sync  is  applied  to  the  timinjr 
portion  of  the  circuit.  This  results 
in  a  timing  error  of  only  0.02  mi¬ 
crosecond  or  less,  allowinsr  full 
scale  expansion  of  a  pulse  such  as 
an  equalizer  through  the  sweep- 
speed  control  without  serious  condi¬ 
tions  of  j)attern  jitter. 

Marker  Pulses 

As  an  auxiliary  feature  for  tele¬ 
vision  applications,  a  marker  pulse 
is  available  at  an  output  terminal 
on  the  indicator  chassis  which  cor¬ 
responds  to  the  sweep  in  time.  This 
pulse  is  mixed  with  a  television 
composite  signal  when  api)lied  to 
the  vertical-amplifier  input  ter¬ 
minal.  This  can  be  applie<l  to  a 
television  monitor  with  the  pulse 
.serving  as  a  marker  to  indicate  the 
portion  of  the  television  video  under 
o’t.servation  on  the  horizontal  sweep. 

A  test  pulse  is  also  available  at 
a  front  panel  terminal  for  use  in 


testing  amplifier  circuits  on  a  tran¬ 
sient  basis.  This  pulse  is  of  ai)proxi- 
mately  1-microsecond  duration  and 
has  a  rise  time  of  somethinjr  less 
than  (1.02  microsecond,  and  it  is 
trenerated  by  a  well-known  circuit 
consisting  of  two  tetrode  thyra- 
trons  in  tandem  with  a  lumped- 
constant  delay  line  to  form  the 
pulse  in  one  of  the  plate  circuits. 
It  is  available  at  Tii  ohms  or  less 
impedance  and  variable  in  ampli¬ 
tude  up  to  20  volts  peak  and  is 
initiated  by  a  triyjrer  which  is  de¬ 
layed  approximately  2.5  microsec¬ 
onds  with  respect  to  the  reference 
triKtrer. 

FiKure  4.4  is  an  oscillogram  of 
this  pulse  on  a  sweep  of  apin’oxi- 
mately  l..j  micro.second,  with  Fijr. 
41!  illustrating  one  <d'  the  many 
uses  of  this  pulse.  This  i)articular 
ai)plication  is  a  transmission-'ine 
test  in  which  the  jndse  is  differen¬ 
tiated  and  then  applied  to  the  line. 
The  leadinjr-edKe  pip  is  about  0.07 
microsecond  wide  at  10-i)ercent 
amplitude.  The  results  shown  here 
indicate  a  line  short-circuited  at 
the  far  end  because  of  the  nevrative 
reflection  of  the  leading'  edye  pip 
to  the  rijrht  of  the  ditferentiated 
trailing  edy'e.  The  time  between 
the  initial  leading  edjre  and  the 
first  reflection  measured  at  lo-per- 
cent  amplitude  i)oints  can  then  be 
measured  accurately  to  determine 
certain  electrical  characteristics  of 
the  line. 

.411  of  the  above  auxiliary  func- 


FIG.  6  -Voltage  wavelorms  (A)  across 
an  electronic  photo-ilash  lamp  (15.000 
nsec  sweep)  and  (B)  voltage  rise  across 
same  lamp  with  lO-nsec  sweep 


tions  are  suitably  combined  in  the 
instrument  by  approin-iate  switch¬ 
ing  of  various  stasres. 

Applications 

F'ijrure  5  shows  the  time  sequence 
of  circuit  oiteration  for  the  two 
principal  types  of  application  of 
the  instrument. 

The  top  portion  of  Fijr.  .j  indi¬ 
cates  the  timinyr  of  the  horizontal 
sweep  of  the  instrument  with  le- 
spect  to  the  contipruration  of  the 
television  .synchronizin^r  and  video 
waveform.  In  this  case  the  syiu- 
.selector  switch  in  the  synchronizer 
unit  sets  uj)  a  combination  of  the 
phase  selector;  sync  amplifier;  clip- 
I)er,  sync  separator,  field  and  line 
selector;  triirirer  amplifier  (triK.vei- 
yenerator  o|)eratin>r  as  a  driven 
blocking'  o.scillator)  and  calibrated 
delay. 

The  sweep  calilrrator  is  also  op¬ 
tionally  available.  In  effect,  the 
sweep  is  delayed  with  respect  to  a 
vertical  sync  pulse  and  used  as  a 
reference  point  ovei-  a  ranjfe  which 
covers  one  complete  field  of  the 
television  raster.  Hither  of  the 
interlaced  fields  may  be  selected, 
as  previously  mentioned,  by  a  cir¬ 
cuit  which  makes  use  of  the  half¬ 
line  difference  in  time  intervals 
between  the  last  equalizer  and  first 
horizontal  sync  pulse  in  the  two 
fields.  The  ranjre  of  the  field  se¬ 
lector  control  is  such  that  at  its 
minimum  settin.v  the  indicator 
swee))  is  triy'jrered  at  (>()  pps,  or 
field  fretpiency;  and  at  intermedi¬ 
ate  setting's  the  indicator  sweeiir 
is  triyprered  at  flO  pps.  or  frame 
fre(|uency.  One  would  expect  that 
at  such  a  low  sweep-rejietition  rate 
and  with  the  fastest  sweep  applied 
to  expand  a  sync  pulse  ( for  ex- 
amp'e,  so  that  only  its  rise  time  is 
displayed  I,  the  trace  would  hardly 
be  visible.  However,  a  trace  of  suf¬ 
ficient  briprhtness  and  adeipiate 
pattern  stability  is  still  obtainable 
l)y  reason  of  the  hiydi  beam-acceler- 
atinpr  potential  for  makin.it  photo¬ 
graphic  recordings.  The  illustra¬ 
tions  shown  in  this  article  are 
rein'oductions  of  such  photojrraphs. 
h'iy'ure  GB  was  made  at  a  (-second 
exposure  usinjr  an  f  .‘5.5  lens  in  a 
camera  such  as  the  Du  Mont  Type 
271 -A. 

This  method  of  ob.servation  of 
the  television  waveform  yives  im- 
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FIG.  7  Oscilloqrams  made  from  the  Type  280  otcillotcope.  (A)  Resolution  wedqe  oi  a  television  lest  pattern.  (B)  Marker  indicator 
on  monitor  raster  displayed  at  hall  speed  (marker  identifies  sweep  shown  in  Dl,  (C)  One  horizontal  scanning  interval  at  input  oi 
New  York  to  Washington  coax  link,  (D)  Same  interval  as  (C)  observed  at  output  end  ol  link,  (E)  Front  porch  oi  horizontal  blanking 
signal  (calibrating  signal  is  1  ^sec  per  cycle),  (F)  Expanded  horizontal  sync  and  equalizer  pulses  superimposed  on  a  GO  cps 
sweep  as  provided  by  field  and  line  selector  controls 


nifiliiite  and  direct  information 
without  recoiiise  to  auxiliary  eciitii)- 
nient,  tables,  (pr  nonioKi aphs. 

The  lower  portion  of  Fiyr.  ,5  indi¬ 
cates  the  time  .se(|iience  of  circuit 
(pl)eration  in  yeneral-iiurpipse  ajipli- 
catitPiis.  In  this  case  the  sync  .se- 
lectipf  bypasses  the  television  cir¬ 
cuits  so  thiit  the  phase  selector  and 
syne  amplifier  feed  sync  into  the 
tri;rirer  amplifier  which  may  now  be 
used  as  either  a  driven  or  free-run- 
nin)r  blocking  oscillator  to  provide 
the  proiier  triyjr,.!-  voltaye  required 
by  subse<iuent  circuits  depending  on 
the  situiition  in  which  it  is  to  be 
used.  Thus  the  triyjrer  jrene-ator. 
while  initiatiuK  the  operation  (pf  the 
swee))  circuit,  either  initiates  the 
(pperatiipii  <pf  external  devices  (U-  is 
initiated,  or  synchronized,  by  the 
exteriiiil  device.  If  operation  (pf  the 
cathode-ray  tube  sweep  is  ttp  be 
dependent  (Pii  the  signal  to  be  ob¬ 
served,  (Piily  u.2.'>  inch  of  dellectitPii 
is  needed  fpir  stab'e  operation.  This 
ciprresixuids  to  less  than  0.07  volt 
peak-to-jteak  of  signal. 

It  is  tip  be  noted  that  oiperation 
similar  to  the  ordinary  oscillojrraiph 
is  pipssible  since  the  usual  internal 
atid  external  sync  provisions  are 
iivailable.  Hipwever,  the  calibrated 
sweep  delay  is  available  when  the 
external  sync  (pperation  is  utiMz'.‘d. 
This  system  allows  for  (Precision 
time  measurement  (pf  phenomena 


up  to  1,000  micripseconds  after  some 
reference  siy'iial. 

Thus,  with  the  aid  of  these  facili¬ 
ties  plus  the  sweep  calibrator,  time 
measurements  can  be  made  of  small 
intervals  up  to  the  ultimate  resiplu- 
tiip’i  of  the  wide-band  vertical  am- 
iplifier  and  the  fastest  sweej)  avail¬ 
able.  In  terms  ipf  writin>r  sipeed, 
this  turns  iput  tip  be  of  the  order  ipf 
20  inches  per  micripsecipiid. 

The  usefulness  ipf  the  instrument 
can  be  extended  for  some  applica¬ 
tions  by  aipplyinfr  hijrher  acceleriit- 
iny  potentials  to  the  cathipile-ray 
tube.  Suitable  insulation  is  ipfip- 
vided  SIP  that  up  tip  20  kilovolts  may 
be  applied  by  replacing'  the  stand¬ 
ard  hiph-voltaye  power  supply  with 
another  unit  which  has  a  maximum 
output  of  2.P  kilovolts.  In  this  in¬ 
strument  the  voltaye  should  be 
limited  to  20  kilovolts  because  of  a 
cathode-ray  tube  rating  of  10  to  1 
ratio  of  postdeflection  to  prede- 
llection  accelerating'  potentials.  The 
brightness  of  the  trace  is  increased 
by  about  four  times  by  doublinK 
the  accelerating  potential  especially 
for  fast  sinjrle  transient  observa¬ 
tions.  This  permits  reliable  photo¬ 
graphic  recording'. 

F'iKure  G  shows  two  o.scillojrrams 
of  the  operation  of  an  electronic 
photoflash  lamp.  In  this  case  the 
delayed  output  tripper  of  the  Type 
280  is  applied  to  the  photoflash 


lamp  circuif  to  initiate  its  ojiera- 
tion.  The  timinp  of  the  circuit  op¬ 
erations  in  the  Tyjie  280  is  then  in 
accordance  with  the  lower  portion 
of  Fip.  a,  so  that  any  portion  of  the 
voltape  wave  appearinp  across  the 
lamp  can  be  positioned  on  the  trace 
by  means  of  the  sweep  delay. 

Fipure  7  is  a  prou|)  of  oscillo- 
prams  typical  of  television  wave¬ 
form  observation  and  the  timinp 
of  the  circuits  of  the  Type  28(t  is 
in  accordance  with  the  upper  por¬ 
tion  of  Fip.  o. 

The  helpful  assistance  of  Horace 
Atwood,  ,Jr.  under  whose  super¬ 
vision  the  project  was  carried 
throuph  the  development  stape  is 
sincerely  api)reci:tted.  The  assist¬ 
ance  of  .Melvin  H.  Kline  in  handlinp 
some  of  the  work  of  the  synchron¬ 
izer  unit  is  also  acknowledped. 
.Many  other  valuable  suppestioiTi 
and  much  other  a'^sistance  was  fur¬ 
nished  by  other  members  of  the  In¬ 
strument  Knpineerinp  Department 
of  the  Instrument  Division  of  Allen 
B.  Du  Mont  Laboratories,  Inc. 

Rkfebences 

(111.  K.  ami  U.  The 

5UI*  Multihaml  Tube;  An  luteiisitWr  Tyj»H 
Cathoile-Tlay  Tube*  f»*r  Hlirb  Voltage  0|H'r- 
.atbin.  Pruv  IHH,  S».  July  llM*: 

(2)  U.  Feblt.  An  All-lbirrfse  Screen 
for  Hitfh  VoItaKe  Catho<le-Ka>  Tn!»es*, 
Thr  n.sriUofjraphtr,  Allen  TV  l>u  Mont 
I.<.'iboratorles,  ft.  July-Aiur.  ltU7 

(3)  V  A.  Huphes.  A  llanpe  Mea'^urine 
System  I’sinp  U-f?  Linear  .^vveep.  Ka4lia« 
tion  Lal»nratory  Report  Tiin.  Also  R.oli- 
atl<»n  Ivaitoratory  Series,  'I'l.  ]•  277. 
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E(|iiation>i.  nomograph  and  rhart  relate  3-dh  bandwidth  to  Q,  R,  L  and  /  for  single 
parallel-tuned  eirenits,  show  effeet  of  adding  single  or  doid)le-tnned  ein-nits.  and  give 
bandwidth  of  up  to  ten  easeaded  eirenits  at  attenuation  levels  up  t<»  100  dl> 


By  HAROLD  J.  PEAKE 

Saxal  Rrsrarch  /^fthorafori/ 


- to  MC  -■■—Of*  e 

lie  TTSL  of  the  accompanying 

nomo^rraph  and  curves  al- 
::4  lows  rapid  solution  of  bandwidth 

--.30  --3  and  selectivity  problems  involv- 

■■20  ..2  in>r  one  or  more  tuned  circuits 

such  as  those  em|)loyed  in  selec- 
;;7  tive  amplifiers. 

5  ■■  Sf  i^iiderial  ydven  relates  the 

■:3  ::ol  followinjr  (piantities ;  the  number 

\  ^  '  03  tuned  circuits,  the  half-power 

--IVC  02  bandwidth  of  one  circuit  and 

;:07  ;■  the  overall  bandwidth  at  any 

--0.4  •  attenuation  level.  Both  siiiKle- 

t  :-8c  tuned  and  double-tuned  circuits 

3  .  K  i;|g  considered.  For  the  ca.se 

oirOiMc  "  00  of  double-tuned  circuits,  etiual 

z  -  - 1°  ^  ■■so  primary  and  secondary  Q's  with 

O'"  *0  (c  ' '  ,  .  ,  , .  ,  . 

u.  ::  <*0  ^  -20  critical  coupling  are  assumed  ;  in 

t  ..JO  I  ■  either  case,  all  circuits  are 

9  assumed  to  be  resonant  at  the 

*-;-iOKC  o  ■■  J  same  fretiuencv. 

2  ::  5  S''®  simple  parallel-tuned  cir- 

m  ®  ,  cuit  like  that  shown  in  Fiy.  1.  let 

^  -i  j  n  2  represent  the  losses  in  L  and 

('  combined  with  the  external 
-_iKC  loadinjr  resistance.  Disrey'ardintr 

—  05  fhe  loss  in  the  Q  of  this  cir- 

::§|  cuit  is 

--02  -^0.4  Q  =  f  il) 

"r®®  where  /  is  resonant  freiiueiicy 

■  ■  and  If  is  3-db  bandwidth,  both 

in  the  same  units  of  freipiency. 
■;rO'KC  po,.  example,  if  a  tuned  circuit 

--Ool  resonant  at  30  me  is  reipiired  to 

’  have  a  500-kc  bandwidth,  then 

-  003  Q  =  3o/0..")  =  fio  is  the  required 

-  0  02  inductor. 

Gcale  2  Sc-lo  3  If  it  is  desired  to  adjust  the 

ivily  noir.oqraph,  showing  direc  !y  the  ellect  of  cascading  up  to  ten 

single  or  double  tuned  circuits  Continued  on  page  114 


Scale  1 
FIG.  I  Seleci 
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.  .  .  "keeping  abreast  of  the  changing  conditions,  often  anticipating  the  need",  Cinch  has 
consolidated  all  departments,  all  production  units  that  have  made  "Cinch  sockets  standard", 
Jones  electrical  parts  demanded,  into  one  large,  modern  unit— 
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SELECTIVITY  CALCULATIONS' 

(Continued  from  page  112) 


bandwidth  by  resistance  luadinK> 
Q  =  2„fJ.  (2) 

Here  R  is  in  ohms,  /,  is  in  cycles 
per  second,  and  L  is  in  henrys. 
P'or  example,  if  a  0.75-mc  band¬ 
width  with  a  center  frequency  of 
30  me  is  to  be  obtained  with  a 
1-microhenry  coil  of  (J  =  00,  K(i. 
2  Kives  the  shunt  resistance  due 
to  the  coil  loss  as  K,  =  2r.  f.  LQ, 

2t.  X  30  X  lO"  X  10  “  X  60  = 
11,300  ohms.  F'rom  Eq.  1,  the  final 
Q  desired  is  Q  =  /./A/  =  30/0.75 
=  40,  which  corresponds  to  a 
final  shunt  resistance  of  R 
QR,/Q,  =  40  X  11,300  60  = 
7,530  ohms.  Now,  there  remains 
to  determine  what  resistance  R~ 
paralleled  with  R.  =  11,300  ohms 
produces  a  shunt  resistance  R  = 
7,530  ohms.  This  is  calculated 
by  R,  =  RRU(R,  -  R)  =  7,530 
X  11,300/(11,300  -  7,530)  = 
22,600  ohms,  the  required  load 
resistor  value. 

The  3-db  bandwidth  of  the 
tuned  circuit  is  al.so  calculable 
from 

A/  =  1  2,rUC  (3) 

where,  if  R  is  in  ohms  and  C  is 
in  farads.  A/  is  in  cycles  per 
.second.  In  the  preceding  e.\- 
ample,  /,  =  30  me  and  L  =  1/ih, 
re(iuirinK  that  C  —  28  ppf.  Then, 
since  R  =  7,530  ohms,  Eq. 


3  tfives  A  /  =  1/2  X  7,530  x 
28  X  10  '“  =  0.75  me.  This  equa¬ 
tion  is  very  useful  for  bandwidth 
calculation  when  the  external 
load  resistance  is  much  less  than 
the  shunt  resistance  determined 
by  the  coil  Q;  that  is,  when  the 
etfect  of  the  latter  resistance  can 
be  disregarded. 

The  precediiiK  discussion  ap¬ 
plied  only  to  sintrle  circuits  of  the 
type  shown  in  Ei}f.  1.  The  nomo- 
Kraph  has  been  prepared  to  facil¬ 
itate  bandwidth  calculations  for 
amplifiers  having  several  such 
tuned  circuits,  all  individual  cir¬ 
cuits  having  the  same  resonant 
fre(|uency  and  bandwidth.  On 
the  nomograph  a  straight-edge 
intersecting  the  three  scales  con¬ 
nects  corresponding  values  of 
number  of  circuits,  3-db  band¬ 
width  of  one  circuit  and  3-db 
overall  bandwidth  of  the  com¬ 
bination.  The  left-hand  .scale  has 
two  sets  of  gradations,  one  for 
single-tuned  circuits  and  one  for 
double-tuned  circuits.  This  nomo¬ 
graph  allows  deteiniination  of 
any  one  of  the  three  quantities  if 
the  other  two  are  known  or 
assumed. 

Kxamitlt  1.  Kind  the  overall 
bandwidth  (at  the  3-db  response 
points)  of  four  single-tuned  cir¬ 


I  5  ro  50  100  500  1,000  5P00  lOpOO  50,000 

,  .  9«^0»»DTH  AT  JNT  flT-rgNmTIOH 
BANOWOrM  AT  3-OB  ATTENUATION 

FIG.  2 — Chart  givinq  bandwidth  at  any  altanualion  up  to  100  db  in  terms  oi  that 
ior  3  db  attenuation,  for  cascading  of  up  to  ten  single  tuned  circuits 


cuits,  each  with  a  3-db  band¬ 
width  of  1  me.  Connecting  4  on 
the  left-hand  markings  on  scale 
1  with  1  me  on  scale  2,  read  (1.42 
me  on  .scale  3. 

h'. ram  III  f  2.  Kind  the  band¬ 
width  of  each  transformer  if 
five  are  to  be  u.sed  to  (tbtain  a 
bandwidth  of  0.3  me.  Connect¬ 
ing  5  on  ihe  right-haml  markings 
on  .scale  1  with  0.3  me  on  scale  3, 
read  0.34  me  on  scale  2. 

Kjamiilt'  .!.  Find  the  number 
of  single-tuned  circuits  re- 
(|uired  for  an  overall  bandwidth 
of  1  me  if  each  circuit  has  a  2-mc 
bandwidth.  Connecting  1  me  on 
.scale  3  and  2  me  on  .scale  2,  read 
approximately  three  circuits  on 
the  left-hand  side  of  scale  1. 

Other  Attenuation  Levels 

To  determine  the  liandwidth  of 
cascaded  circuits  at  attenuation 
levels  other  than  3  db.  use  of 
Fig.  2  is  helpful.  Mere  is  plotted 
the  ratio  of  the  bandwidth  at  any 
attenuation  on  the  vertical  scale 
to  the  bandwidth  at  Ihe  3-(lli 
le\el;  the  number  of  single-tuned 
cii'cuits  II  is  the  parameter.  To 
determine  the  ratio  /•  for  ilmible- 
tuned  circuits,  take  the  .square 
root  (d'  r  as  read  from  Fig.  2. 

I’or  example,  to  obtain  the 
SO-db  bandwidth  of  live  singli'- 
tiiiied  circuits,  read  r  =  16.  If 
Ihe  3-db  bandwidth  were  2  me, 
then  the  8(l-db  bandwidth  is 
2x16:-  32  me.  If  the  circuits 
were  transformers  instead  id' 
single-tuned  circuits,  the  8(l-db 
bandwidth  would  lie  2\  16  8 

me. 

Since  the  values  of  r  at  the 
(i-db  points  cannot  be  accurately 
read  from  Fig.  2,  it  is  noted  here 
that  for  single-tuned  circuits  the 
6-db  bandwidth  is  equal  to  the 
3-db  bandwidth  multiplied  by 
I>--1 

I."  "  -  1 

where  w  is  the  number  of  cir¬ 
cuits.  For  double-tuned  circuits 
the  radical  becomes  a  fourth  root 
instead  of  a  square  root. 
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Tplffvision  Ifviiiands 

Extra  3tartfias  at  Safety 

Kvrrvono  knows  that  lii^lirr  tempera-  tliey  will  >-taml  tlie  pair  ...  tlmy’ve  always 

lures  hasten  the  deslnietive  forces  of  been  desipned  to  operate  siieeessfully  at 

corrosion.  It’s  equally  obvious  that  a  H.v°  ('..  And  at  normal  temperatures,  you 

eai)aeitor  which  will  take  this  extra  pun-  pet  an  extra  marpin  t»f  safety  that  pays 

ishmeni  will  Slav  on  the  j(d»  even  lonper  off  in  lonper,  trouble-free  performance. 

at  lower  temperatures.  i,  .•  n  •  r  ■  ■ 

liesi  ot  all,  yau  p<iy  no  pnmiiim  lor  this 

\\  hen  vou  speeifv  Mallorv  FP  Capacitors  added  dependahility.  W  rite  for  your  copy 

lor  television  receivers,  or  am  eipiipment  of  the  new  FP  (’apaeitor  Knpineerinp 

where  heal  is  a  prohlem,  you  can  be  sure  Data  Folder. 

11*  ts  tlir  txfi*'  of  thf  Mnltnrx  nifunitor  hating;  thf  rhurar- 

Irri'.iir  /liriuml  iiti'l  fiimoii/i  ihnmghoul  thf  iwlustry  jm  ilri>rniliililf  r, 

SERVING  INDUSTRY  WITH 

Capacitors  Rectifiers 
Contacts  Switches 

Controls  Vibrators 

Power  Supplies 
Resistance  Welding  Materials 
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Including  INDUSTRIAL  CONTROL 
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Converts  Piano  to  Organ .  116 

VHF  Direction  Finder  for  Light  Planes .  118 

Thyratron  Replaces  Vibrator .  140 

Ultrasonic  Generator  for  Clinics .  144 

Simplified  Measurement  of  L  and  k .  146 

Tubes  Guide  Fish .  154 


(!onv(‘rU  Piano  to  Or^uii 


XovEL  musical  arratiKements  are 
now  made  possible  by  an  electronic 
converter  that  attaches  to  a  piano 
so  that  it  becomes  three  instru¬ 
ments,  a  piano,  an  or^an,  or  a  piano- 
orKan  combination. 

The  conversion  of  the  piano  is 
accomplished  by  clampiiiK  a  key 


switch  frame  across  the  keyboard  so 
that  plungers  make  contact  to  the 
keys.  Operation  of  the  keys  in  the 
normal  piano  technicpie  then  actu¬ 
ates  the  switches  to  close  the  ap¬ 
propriate  circuits  of  organ  tone 
generators  connected  to  an  audio 
amplifier  and  loudspeaker  .system 


The  key  switch  irame  iits  across  the  piano 
keyboard  and  is  held  in  place  by  expand¬ 
ing  clomps.  It  contains  a  bank  of  60  con¬ 
tact  switches  operated  by  plungers  that 
contoct  the  white  and  the  black  kevs  (1). 
Mounted  in  front  of  the  keyboord  is  the 
control  panel  (2)  containing  selector  stops 

ond  knee-operated  expression  control 

in  an  adjacent  cabinet. 

The  sources  of  all  tones  are  12 
ca.scade  generators.  The  circuit  of 
one  of  these  is  shown  in  the  dia¬ 
gram.  Each  casca<le  has  five  stages 
of  12AX7  twin  triodes.  Each  cas¬ 
cade  supplies  the  tones  for  the  (X-- 
tavely  related  notes  over  the  range 
of  the  instrument  (  for  example,  the 
C  ca.scade  supplies  all  the  ('  tones 
and  the  C~  cascade  all  the  C« 
tones).  There  is  one  output  from 
each  .stage  of  all  ca.scades,  thus  iiro- 
viding  a  tone  coverage  of  60  notes 
extending  from  Cl,  6.5  cycles, 
through  B5,  1,976  cycles. 

On  each  ca.scade  the  r2.AX7  twin 
triode  nearest  the  tuning  coil  is  both 
the  master  o.scillator  and  a  reac¬ 
tance  tube.  The  master  oscillator 
triode  is  an  inductively  tuned  elec¬ 
tron-coupled  o.scillator  having  a 
sawtwtth  output  waveform.  The 
other  triode  is  a  reactance  tube 
across  the  master  oscillator  tank 
circuit.  Each  master  o.scillator  is 
the  highest  frequency  generator  on 
its  ca.scade,  and  its  output  is  used 
for  the  to))  (K-tave  of  the  range,  ('5 
to  H5. 

Fn’qiirnrif  Diviilent 

The  four  remaining  tubes  on  each 
ca.scade  are  simple  slave  multivi¬ 
brators,  each  locking  in  and  o.scillat- 
ing  at  one-half  of  the  frecpiency  of 
the  one  driving  it.  The  master  oscil¬ 
lator  drives  the  first  multivibrator, 
which  in  turn  drives  the  second,  and 
so  on.  down  the  line,  to  produce  the 
five  tones,  each  an  ix-tave  apart. 

If  a  tube  or  one  of  its  associated 
parts  should  fail,  the  indication  is  a 


Circuit  oi  multiribrator  tone  qenerotori.  audio  amplilier.  control  panel  and  vibrato 
oscillator  oi  the  electronic  piano-to.orqan  converter.  The  block  diaqram  shows  the 
sequence  oi  functions 
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“SoUlt  riiiK  rips”  h;is  rtMTivt  d  man>  in<|uirie> 
IntfK  rtHU't'rniny  insulated  copper  wire  that 
can  he  S4)lder-tinned  without  stripping  or 
rnanuailv  removing  the  insulation  hetore  dip¬ 
ping  the  ends  in  the  s«ilder  pot. 
rhere  has  tecentl>  been  introduced*  hv  a 
number  ot  wire  manutacturers  (names  on 
re»juest)  a  wire  insulated  with  a  cellulose 
acetate  txpe  of  materia)  developed  mainl> 
tor  the  use  of  coil  manutacturers.  This  cellu¬ 
lose  acetate  coating  readih  decomp<»ses  in  a 
soldering  |>ot  operating  at  its  normal  temp¬ 
erature  of  700  to7s0  I'. 

It  has  been  said  that  this  tvpe  ot  wire  can  be 
tinned  without  the  use  ot  a  solderitiK  flux,  j 
l,alH»rator\  obser\ ations  shov\  that  this  state-  j 
ment  is  true  under  some  specific  soiderin^  | 
operations  but  not  ail.  In  other  words,  it  the 
<ellulose  acetate  material  can  be  removed  in 
the  absence  ot  anv  air  and  exposed  to  the 
action  ot  solder  at  the  same  time,  then  tinning  ' 
will  take  place.  This  is  d<me  b\  immersi»ui  | 
in  a  hot  solder  pot  which,  of  courst,  contains 
no  air.  W’heti  suthcient  time  has  elapsed,  evi-  i 
dences  of  tinniM^  will  be  apparent,  obviouslv 
jai  led  without  the  us<-  ot  an  external  flux. 

I  his  t\pe  ot  wire  detiniteh  is  an  improve¬ 
ment  tor  certain  manutacturin^  pnxedure 
aiul  will  increase  the  ethi'ienc\  of  the  solder¬ 
ing  operation.  Ilt)wever,  where  externall) 
applied  soldering  fluxes  are  necessar>,  con¬ 
sider  the  use  ot  Kester‘s  I.ifpiid  Rosin  Flux 
Forintilae  No,  115,  21  \  515,  or  1015.  When¬ 
ever  the  operation  involves  the  use  of  “wire 
solder."  then  ctuisider  nothing  but  Kester 
IMastic  Rosin-(’ore  Solder  or  Kester  “Resin- 
l  ive  ■  (’ore  Solder.  .Ml  «»t  the  al>ove,  of  course, 
are  complete! v  non-corrosive  and  non -con - 
dtH'tive. 

hsiios;  Do  \ou  inanut;:(  ture  a  chemical 
thar  will  remove  the  enamel  fioin 
tine  wire  and  at  the  same  time 
ha\e  the  fluxing  properties  ot 
rosin  f 

.\ssWH<:  We  know  ot  no  such  material. 

However,  there  has  been  a  ureat 
<le.il  ot  success  in  removing:  enam¬ 
el  from  tine  wire  with  a  chemical 
preparation  Cfuisistinj:  ot  49^’f 
rol  lOI.,  W(H»D  .M.CO- 
IIOI.  and  2^'f  l'.\R.\FI\.  Ihis 
rnixturt  is  ver\  volatile  and 
should  be  used  in  a  well  \enti- 
l.itetl  nwun.  I  he  mixture  is  kept 
in  a  container  h.ivin^  a  narrow 
slit  to  prcxent  rapid  \o]atili/a- 
tion.  The  tine  wires  are  immersed 
ti*r  a  t<  w  st  contls,  then  plat'cd  on 
a  piece  ot  soft  m.iterial  like  Celo- 
tex  or  a  blotter  and  an  oran^e 
wimkI  stick  is  used  to  ''push”  otf 
th«-  sottenin^  enamel.  'I’his  meth- 
Oil  seems  to  rt  tno\e  enamel  ipui  k 
l\.  without  si-ratches  and  leaves 
the  wire  reai!\  t«*r  soiilerin^  with 
anv  ot  the  Kester  Rosin  Dip 
i  luxis  t  he  iiii  lusion  ot  paratin 
prevents  the  too  rapid  drvin^  ot 
thi  enamel  when  wire  is  removed 
from  sol  vent  and  ex|>osed  to  the  air. 

Soldi  rifiu  l  ips"  will  Iv  pleased  to  answer 
,in\  ipiestioiis  pt  rta^nin^  t«i  solder  and  solder¬ 
ing  fluxes,  .\ildress  ail  •|uesti<ms  to  •  Sobler- 
inu  l  ips,"  42(D  \N’ri^;htw»M)d  .\ve..  Chica^'o 
59.  111. 

NOW  AVAILABLE... The  New  Monuol  — 
"SOLDER  and  Soldering  Technique"! 

Send  tor  this  lompbte  anaivsis  ot  thi  prop 
ertii-s  ot  soft  SI  dill' I  .il  lov  s  anil  soldi- lin^  fluxes 
.  .  a  i  ompTi  heiisiv  i  rittrtiiie  Unik  ih.ir  voii 
will  w.inl  to  rel.iin.  Its  voiirs  tot  the  .|sk 
mu  .  .  .  reipiest  it  \(  tW  ' 


the  Greatest  Name 
in  Solder! 


There  is  a  reason  for  Kester 's  As  a  measure  of  this  ability, 
tremendous  success  in  the  in-  Kester  produces  over  100,000  dii- 
dustrial  field.  A  staff  of  highly-  ferent  types  and  sizes  of  flux-core 
trained  technical  engineers  and  solders. 

a  half-century  of  Kester  "know  Contact  Kester 's  Technical  De- 
how"  are  teamed  to  bring  you  partment  on  your  soldering  prob- 
the  finest  flux-core  solders  made.  lems.  There  is  no  obligation. 


WItnt  fOK  THI  NEW.  rut  MANUAL -"SOlDtK  AND  SOLDERING  TECHNIOUF' 


A  complete  analysis  of  the  appli¬ 
cation  and  properties  of  soft  solder 
alloys  and  soldering  fluxes. 


KtSTIR  SOLDIR  COMPANY 

4204  Wrighlwood  Avenue,  Chicogo  39,  Illinois 


FACTOHIES  ALSO  AT  NEWARK.  NEW  JERSEY  •  SRANTFORD,  CANADA 
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Tone  qenerators  and  audio  amplifier  of  the 
Orqano  are  connected  to  the  control  ele¬ 
ments  on  the  piano  by  a  multiwire  cable 


drop  in  pitch  of  the  note  concerned. 
All  the  lower  octavely  related  note.-; 
will  al.-u)  he  out  of  tune. 

As  the  slave  niultivihrators  are 
capacitively  coupled  and  driven,  any 
chaiifre  in  the  tiininy  of  the  master 
oscillator,  hy  niovinjr  the  tuninfr  coil 
core,  will  also  tune  the  multivi- 
hrators  directly.  The  reactance  tri- 
ode  yrid  is  drivtni  hy  the  output  of 
the  vibrato  oscillator  to  fre(iuency 
modulate  the  master  oscillator,  to 
produce  vihrato. 

Kxcept  for  sliirht  differences  in 
the  values  of  some  of  the  comixm- 
ents,  all  12  cascades  are  similar. 

The  control  panel  that  clamps  to 
the  front  of  the  piano  contains  the 
reyrister,  vibrato,  and  tone-(piality 
selector  switches.  It  also  contains 
the  tone-control  components  and  the 
expression  control. 

The  register  selector  switches  se¬ 
lect  either  the  bottom  refrister.  Cl 
throujrh  (b"?,  oi-  the  upper  register, 
C~,‘l  throujrh  B.n,  by  connectinjr  col¬ 
lector  bars  on  the  key  switches  to 
the  tone-puality  selector  switches. 

FollowiniJr  the  re^rister  selector 
switches,  the  notes  jflayed  pass 
through  the  tone  selectors,  namely 
principal,  horn,  and  striny'.  From 
the  tone  selectors  the  notes  played 
yoi  to  the  amplifier  input. 

The  principal  tone  is  iibtained  b.v 
means  of  an  KC  filter  conijirised  id’ 
an  18,000-ohm  resistor  and  a  O.O,") 
/if  capacitor,  which  attenuate  the 
hijrher-freiiuency  components  of  the 
generated  sawtooth  waveform. 

The  horn  tone  is  obtained  by 


passing  the  generated  signal 
through  an  L(’  filter.  The  filter  con¬ 
sists  of  a  24-henry  coil  and  a 
O.UO:5-/if  caiiacitor,  and  is  peaked  at 
approximately  GOP  cycles.  The  horn 
is  auKmented  by  borrowiiifr  some  of 
the  principal  lone  throiiy^h  a  560,- 
000  and  220,0:)0-ohm  resistor. 

The  string  tone  is  obtained  hy 
passing  the  si/rnal  through  a  very 
small  capacitor  shunted  by  a  hijrh 
resistance.  The  f  striiiK  is  produced 
by  usin>;  a  50-/i/if  capacitor  and 

1- mefTohm  resistor.  The  p  striny 
u.ses  a  20/i/if  capacitor  and  a 

2- meyohm  resistor. 

The  8-watt  audio  amplifier  is 
conventional,  usiny  a  master  vol¬ 
ume  control  after  the  preampli.ler 


staye  and  an  expression  control 
after  the  cathode  follower. 

The  vibrato  switches  select  either 
heavy  or  liyht  vibrato.  The  vibrato 
oscillator  is  a  6S1,7  twin  triode,  one 
triode  of  which  is  a  phase-shift  os¬ 
cillator.  Its  freipiency  is  deter¬ 
mined  by  the  three  22P,00()-ohm  re¬ 
sistors  and  the  three  ().05-/if  capaci¬ 
tors  in  the  yrid  circuit.  The  seconil 
triode  is  a  buffer  amplifier  between 
the  vibrato  oscillator  triode  and  the 
reactance  tubes  on  the  cascade  yen- 
erators. 

The  instrument  was  developed 
and  produced  by  enyineers  of 
the  I.owrey  Oryan  Division  of 
Central  Commercial  Company  of 
Chicayo. 


MIK  Direction  Fiiiilcr  For  l.i^lil  Flaiics 


By  Cf.NNAii 

l.xir.  In< 


Thk  omni-rangk  (officially  named 
VOR  for  visual  omni-ranye)  is  one 
answer  to  the  need  for  improved 
aircraft  radio  naviyational  means. 
The  jiresent  standard  low-freipiency 
ranye  system  has  the  limitation  of 
providiny  only  four  definite  courses 
and  in  bad  weather:  when  it  is 
needed  the  most,  it  is  subject  to 
severe  interference  from  atmos¬ 
pheric  and  precipitation  static. 

The  \'()R  (irovides  azimuth  infor¬ 
mation  direct  in  deyrees  for  an  air- 


Wknnkkukri. 


craft  in  any  location  within  the  line 
of  siyht  ranye  of  the  transmittiny 
station.  The  transmission  is  made 
on  vhf  which  is  not  subject  to  dis¬ 
turbance  from  static.  The  fre- 
ipiency  band  between  1P8  and  122 
me  is  alliK-ated  for  aviation  pur¬ 
poses.  A  network  of  VOR  transmit¬ 
ters,  coveriny  the  whole  nation,  is 
now  beiny  put  into  operation. 
Nearly  50P  transmittiny  stations 
are  planned  and  most  of  these  sta- 

(Continued  on  p  132) 


Schemaiic  diagram  ol  the  signal  resolving  portion  oi  the  Lear  direction  finder 
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iMioto^r.ipliii  mortis  nl  t^scilIo^^aph  tratfs  vvliit  li  tt*ll  Imw  t  itvtrital 
.i|>pli.iiu fs  art*  l)t*lia\  inn  — lt>rctt*lliiig  wvW  sfll  and  work 

and  linu  Iting  tlie\  11  last. 


When  you 
talk  vibration— 
Photography 
clinches  arguments 


j  ) 


/ 


\^KS.  \()u  can  put  your  fiiijfcr  on  some 

revealim;  pcciiliaiitx  oi  a  trace  — take  tiuu'  to 
sliuK  it  — (lisi'iiss  it  with  otliers.  'I'hat  is,  if  \ou 
mak<'  it  a  |)ra(.tice  to  reioial  important  ostillo- 
^rapll  trai'es  photo'4rapliiiall\ .  It’s  tlu“  sure  wav 
of  '4etliu!4  the  most  \ahie  out  of  Noiir  oscillograph 
studies. 

Two  kodak  laiiaaraph  films  are  maile  espeeiallv 
tor  eatliode-r.iv  oseilloaraph  work. 

Kod.ik  I  .iiia'^iiipli  I’aii  l-'ilm  is  die  fastest  film  lor  tlie 
liliie-emittina  si  reeiis  used  lor  stiidx  jll!^  I.ist  traiisients, 
.md  lor  tile  loiii;  pel sisteiii'e  led-emittina  screens. 


kodak  Liiiagraph  Ortho  Film  is  for  j'reen-i'mittiiia 
sireens. 

In  hoth  of  these  son  net  the  Ins'll  densits’  of  line  and 
tin-  cleanness  of  hacknroimd  that  ijive  \ou  maximum 
intormation  from  vour  traces.  They  are  supplied  in 
cassettes  lor  oomm.  cameras  and  also  in  special  Itimin. 
and  oomm.  spoolins's  lor  sexc-ral  recordins'  cameras. 

for  s|)ecial  cases  where  xou  need  to  record  hlne 
tracc-s  at  the  his'ln-st  speed,  xou  can  sjet  Kodak  Tri-X 
Pan  Plates,  Tvpe  H. 

Kod.ik  l.inas^rapli  I'ilms  m,i\  he  ohtained  Ironi  the 
Kod.ik  lndnstri.il  De.dei  in  \ oiir  area.  I'..istnian  kodak 
(  ainip.inv  .  Hoc  lieslei  I.  \.  *»  . 


Instrument  Recording 

—ANOTHER  FUNCTION  OF  PHOTOGRAPHY 


'Kinliik  "  i\  a  triidc-vitirk. 
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(Minrarterislu-s  «»f  Three  Truni^itnr  ('.ireiiil!> 


f’ERFORMANCK  characteristics  of 
three  different  amplifier  circuits 
employinK  transistors  were  sum¬ 
marized  by  R.  M.  Ryder  of  Bell 
Telephone  Laboratories  at  an  IRE 
New  York  Section  meeting-  June  1, 
1949.  Advantages  and  drawbacks 
were  cited  for  the  conventional 
grounded-base  arrangement  and 
then  for  grounded  collector  and 
grounded  emitter  stages.  For  all 
three,  design  factors  and  perform¬ 
ance  criteria  were  expressed  in 
terms  of  four-terminal  networks  of 
general  network  theory. 


FIG.  1  —  Three  transistor  circuits.  Values  are 
tor  the  type  A  transistor  which  has  been 
made  in  considerable  numbers  and  is  now 
available  for  experimental  use 

120 


The  three  po.ssible  basic  circuit 
arrangements  for  transistors  are 
given  in  Fig.  1.  The  well-known 
grounded-base  arrangement  of  Fig. 
lA  is  analogous  to  a  grounded-grid 
circuit  and  its  characteristics  have 
now  l>een  (piite  thoroughly  covered 
in  the  literature. 

(i Eniiftri' 

The  grounded-emitter  arrange¬ 
ment  of  Fig.  11>  is  analogous  to  a 
grounded-cathode  tube  circuit.  The 
collector  is  then  analogous  to  the 
plate  and  the  stage  provides  a 
change  in  signal  polarity.  The  cir¬ 
cuit  may  o.scillate  or  sing  if  the  load 
Hi  is  not  large  enough,  even  with¬ 
out  feedback,  since  is  negative. 

Ciilircliir 

The  grounded-collector  arrange¬ 
ment  of  h'ig.  IC  is  analogous  to  a 
cathode  follower,  and  can  similarly 
be  used  as  an  impedance  trans¬ 
former.  Both  input  and  output  im- 
[•edances  may  be  negative,  yet  this 
i-ircuit  won’t  sing  if  properly 
terminated.  Amplification  may  be 
bilateral,  with  the  stage  giving, 
for  example,  1.5-db  gain  in  the 
forward  and  14-db  gain  in  the  back¬ 
ward  direction.  There  is  no  phase 
<  hange  in  the  forward  direction,  but 
a  reversal  of  phase  when  operated 
backward.  Resistance  in  the  base 
lead  tends  toward  instability,  while 
resistance  in  the  emitter  lead  pro¬ 
vides  greater  stability.  Under  cer¬ 
tain  conditions,  the  gain  can  actu¬ 
ally  be  larger  in  the  backward 
direction. 

( 'iixriiiliii!/ 

Operation  of  grounded-base  am¬ 
plifiers  in  tandem  is  not  fa\orab|e 
as  the  output  impedance  is  high 


FIG.  2— Top  and  side  views  oi  type  A 
transistor,  and  schematic  symbol  used  by 
Bell  Labs  to  represent  a  transistor 


and  the  input  impedance  is  low. 
PA’en  with  this  mismatch  between 
stages,  however,  a  gain  of  about 
.")  db  per  stiige  can  be  reitlized.  With 
transformers  between  stages  for 
matching,  the  gain  can  be  brought 
up  to  1.5  db  per  stage,  which  is  the 
full  gain  of  a  stage  operating  alone. 

Cascading  of  grounded-emitter 
stages  is  trickier  because  of  sta¬ 
bility  pridilems,  but  gives  somewhat 
higher  gain  jier  stage  if  done  liroj)- 
erly.  -A  three-stage  amplifier  has 
been  built  giving  55-db  gain.  Here 
it  is  easy  to  get  feedback  with  re¬ 
sistors. 

A  grounded  emitter  followed  by  a 
grounded  c  illector  gave  Ifi-db  over¬ 
all  gain  in  one  test.  Here  the  output 
electrode  is  an  emitter,  a  relatively 
low-current  electrode,  hence  the  ar¬ 
rangement  overloads  easily.  Use  of 
the  grounded  collector  backward 
gives  a  higher  output  power  level. 

lift  ml /Id nn  .4  miilifit  rs 

Transistor  bandpass  amplifiers 
may  reipiire  that  the  impedance 
outside  the  band  as  well  as  in  it 
be  controlled.  The  usual  vacuum 
tube  practice  of  allowing  imped¬ 
ances  to  go  to  the  zero  outside  the 
band  may  cause  oscillations  when 
the  transistor  is  short-circuit  un¬ 
stable.  such  as  with  groiindtsl-  emit¬ 
ter  arrangements. 

Sii'iHf  f'roblrnis 

Noise  in  transistor  circuits  is 
either  a  rushing  sound  or  a  frying’ 
or  crackling  sound.  For  circuit 
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BOONTON  RADIO 

'//i 


tOONTON  NJ  USA 


FM-AM  SIGNAL  GENERATOR 

Type  202-B  •  54-216  megacycles 


01  reummo/nce; 


In  January,  1946,  at  the  I.  R  E.  National  Convention  in  New 
York  City,  a  preliminary  engineering  model  of  the  type 
202-A  FM-AM  Signal  Generator  was  displayed  for  the 
first  time.  Many  well  known  FM  and  television  engineers, 
invited  to  comment  frankly  on  performance  specifications, 
suggested  refinements  and  features  which  they  believed 
would  be  most  desirable  In  the  finished  design. 

Utilizing  this  valuable  information,  Boonton  Radio  Corpora¬ 
tion's  engineers  worked  onother  full  year  before  they  were 
ready  to  place  their  approval  on  the  final  design — the  type 
202-B  FM-AM  Signal  Generator. 

The  advantages  of  this  essential  instrument  were  recognized 


immediately.  Since  its  enthusiastic  reception,  the  202-B  has 
increased  in  popularity  and  today  it  is  generally  accepted 
as  the  acknowledged  standard  of  FM-AM  signal  generator 
performance.  Practically  every  well  known  radio  manu¬ 
facturing  concern  is  now  placing  increasing  numbers  of  this 
versatile  instrument  in  full  time  use,  assisting  their  engineers 
and  research  staffs  to  design  and  produce  better,  lower 
cost  radio  and  television  receiving  equipment. 

If  you  have  an  FM  or  television  instrument  requirement,  let 
us  acquaint  you  with  full  particulars  and  technical  data 
concerning  the  Type  202-B  FM-AM  Signal  Generotor.  Write 
for  Catalog  F. 
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ialcnlati(»ns  the  noise  may  he  at¬ 
tributed  to  series  voltaKe  generators 
in  the  leads.  The  amount  of  noise 
power  itself  varies  inversely  with 
freciuency,  and  depends  a  ^reat  deal 
on  the  operating  point.  Collector 
voltage  is  particularly  critical  as  re¬ 
gards  noise.  With  the  grounded  col¬ 
lector  version,  the  operating  point 
for  best  noise  cannot  be  u.sed  be¬ 
cause  it  gives  instability. 

The  noise  figure  obtainable  with 
transistors  is  considerably  inferior 
to  that  of  tubes,  but  fortunately  the 
noise  gradually  drops  out  in  tran¬ 
sistors  as  fre<piency  goes  up.  This 
characteristic  corresponds  to  that 
of  ordinary  contact  noise.  About  40 
percent  of  the  .standard  type  A 
transistors  being  made  today  (Fig. 
‘it  give  a  frequency  response  ex¬ 
tending  beyond  5  me,  with  the  re¬ 
mainder  cutting  off  at  lower  fre- 
(|uencies.  The  noi.se  level  so  far  is 
too  high  for  most  hearing  aid  work. 


Some  of  the  advantages  uf  tran¬ 
sistors  over  tubes  .are  small  si'/.e,  |i>\\ 
power  drain,  complete  abseine  of 
standby  power,  instantaneous  re 
spouse  when  turned  on,  ruggedness, 
and  low  heat  production.  The  last 
factor  is  important  in  computers 
and  telephone  repeaters  where  many 
amplifying  units  must  be  mounted 
in  minimum  volume.  Not  much  can 
be  said  about  life  as  yet  since  the 
transistor  was  di.sclosed  barely 
10,000  hours  ago,  but  life  appears 
to  be  related  clo.sely  to  choice  of  op¬ 
erating  |)oint.  Cost  of  a  transistor 
is  high  at  present,  but  should  not  be 
excessive  when  placed  in  mass  pro¬ 
duction  sinci“  construction  is  simple. 

liiBi.UHaoxi'iiv 

(li  It  -M.  Ityili-r.  Tlif  Ty|>.-.\  Tiaii.'is- 
tor.  lit  tl  l^tibonitoni  fi  A’#  <•«»»•(/,  |i  M*.  Mar«  h 

i2)  J.  A.  Hvckt  r  ana  .1.  X.  Slave.  Tin- 
Tian>iis!t)r — A  New  Seiiiivonauetor  Ainpli* 
tier,  Hht  trival  Ettj/tnter,  p  iM.'i,  Marcli 

Transistor  A  • ’rystul  Triotl.-,  I'.lko 
TiniNirs.  p  liS.  Sept  r.»4S. 


KetliM'liii^  .Mi«-r4>s(‘up«‘  for  X-Rays 


.A.\  .\-R.\Y  MICROSCOPE  has  been  de¬ 
veloped  by  Paul  H.  Kirkpatrick, 
physicist  at  Stanford  University. 
The  instrument  is  an  important 
contribution  to  micro.scopic  study, 
formerly  limited  to  optical  and  elec¬ 
tron  micro.scopes.  Dime-sized  mir- 
lors  form  the  heart  of  the  device. 
The  x-rays  are  reflected  at  grazing 
angle  from  one  mirror  to  another 
set  on  a  horizontal  angle.  Thus  the 
tendency  for  an  x-ray  beam  to  be 


absorbed  as  it  strikes  at  a  sharp 
angle  has  been  overcome.  The  x- 
ray  micro.scope  permits  greater 
magnification  than  the  optical  en¬ 
larger  because  it  uses  shorter  wave¬ 
lengths,  and,  unlike  the  electron 
microscope  in  which  specimens 
must  be  placed  in  a  vacuum,  it  jicr- 
mits  the  study  of  living  subjects. 
So  far,  magnifications  of  (it)  diam¬ 
eters  have  been  achieved  but 
greater  magnification  is  expected. 


Dr.  Kirkpatrick  focuses  the  x-ray  image  on  the  fluorescent  screen  of  the  eyepiece  of  bis 
microscope.  In  operation  the  eyepiece  is  replaced  by  a  photographic  film.  The  long 
tube  contains  helium 


Kx iiliiiilioii 

by  1 1.  It.  .Noiiiii 

Hi  'A  I.ti  Imra tttrtrs 
Hnnvitoii,  .\fw  Jft'st  i/ 

The  object  oe  thi.s  paper  is  to  for 
Ululate  the  relation  between  inpcl 
I  ictiire  signal  strength  and  signal- 
noise  apitearing  in  the  (lost-detecto. 
\  ideo  circuits.  The  transformation 
of  electrical  quantities  into  lumi- 
n  ince  of  the  viewing  screen,  and  th  • 


FIG.  1 — Measurements  of  noise  factor  in 
television  receivers  require  the  use  of 
dummy  antennas  whose  impedance  dupii- 
cates  that  seen  looking  into  the  open  end 
of  the  feedline  from  the  real  antenna 

icliitivc  acceptilbility  of  television 
pi(  tui’es  as  a  function  id’  noisi-  con¬ 
tent  ai'e  not  discussed. 

/'.*(  -/>(  /.  itn,  (  'tiiisHli' t  at  n  I  Its 

A  receiver,  tested  with  a  dummy 
antenna  at  stiindiird  temiiei'iiture 
7',.  yields  a  noise  factor  /■'.  This 
me;ins  that  the  receiver,  when  nsed 
with  this  dummy  antenna,  citn  be 
regjiriled  as  noise-free.  The  total 
noise  output  is  in  elfect  considered 
to  originate  in  thermal  noise  id'  the 
dummy  antenna,  whose  elfect ive 
temperature  is  for  this  inirpose 
taken  to  be  FT  ,  as  shown  in  Fig. 

1  A. 

If  the  voltage  gain  fiom  open  an¬ 
tenna  termiinils  to  the  input  ter¬ 
minals  (d'  the  detector  be  taken  as 
<!'fl.  wlu-re  for  convenience  (1  is 
assumed  to  be  unity  for  frequencies 
lying  in  the  flat  iiortion  of  the  le- 
ceiver's  video  filter  (Fig.  IH),  the 
total  rm.s  noise  voltage  at  the  de- 

(continued  on  page  156) 
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5-WAYS 

Here’s  why... 

VAR6LAS  Tubing  is  now  impregnated  with  G.  E.  PERMAFIL 

Here’s  how  •  •• 

1^  BEHER  DIELECTRIC  RETENTION 

.  .  .  7,000  volts  —  and  beeps  its  high  dieUctric  volue  under  toughest  service 
conditions. 

BEHER  FLEXIBILITY 

.  .  .  twist  it  — tie  it  — bend  it  — wrap  iti  No  crock  — no  peel  — no  dielectric  loss. 


BEHER  HEAT  RESISTANCE 

.  .  .  withstonds  more  than  2,000  hours  at  105^  to  110°  C  ~  1,000  hours  at  125° 
C  —  extensive  periods  even  at  150°  C. 


AVAILABLE  IN  COILS 

...  so  thot  you  con  cut  the  length  you  need  —  no  more,  no  less,  no  woste. 
Standard  colors  —  wide  range  of  sites  —  meets  or  exceeds  oil  A.S.T.M. 
specifications. 


CAN  BE  AFTER-TREATED 

...  in  boking  ond  varnishing  operations.  Reacts 
better  thon  most  oleoresinous  moterials  ond  other 
synthetic  coated  tubings. 


Please  send  me  full  informotion  os  well  as  a  free  sample  of  your  new 
Vorglas  Tubing  impregnated  with  General  Electric  Permafil.  I  am  porticulorly 
interested  in  somples  suitable  for 


I  Corporation,  308  Jay  St.,  Rome,  M.  Y. 

B  I  Please  send  me  full  informotion  os  well  as  a  free  sampl 

I  Vorglas  Tubing  impregnated  with  General  Electric  Permafil.  I 
interested  in  samples  suitable  for 

Electrical  Insulating  I 

Tubing  and  Sleeving  -  Company 

I  Slro.l 


^Information 


Zone  Stole 
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NEW  PRODUCTS 
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Hiir^lar  Aluriii 

Ei.-Tronics,  Inc'.,  2047  N.  Howard 
St.,  Philadelphia  23,  Pa.  The  radio 
alarm  illustrated  detects  intruders 
by  chanKed  or  interrupted  capaci¬ 
tance.  The  unit  can  be  tuned  for 
hi>rh  .sensitivity,  detecting  a  person 
.several  feet  from  the  antenna,  or 
low  .sensitivity  where  the  alarm 
jroes  otT  only  on  physical  contact.  A 


thermal  attachment  makes  the  .set 
a  tire  detector  as  well.  Any  un¬ 
grounded  metal  object  will  serve  as 
an  antenna. 


Fust  linliirtiiMi  H(‘Ut«‘r 

Shkr.man  1ndlstri.\l  Electronks 
Co.,  50.")  Washington  Ave.,  Belle¬ 
ville  1),  N.  J.  The  new  ultra-fast 
2-kw  induction  heater  u.ses  vacuum 
capacitors  as  well  as  the  usual 
vacuum  power  tubes.  Current  in 
the  heatinK  coil  is  from  100  to  200 
amperes,  with  an  operating  voltaKe 


of  10  to  20  volts.  Heating!:  operation 
is  completed  before  the  heat  travels 
over  I  in.  down  the  rod.  A  remov¬ 
able  lower  panel  Kives  easy  access 
to  fuses  and  an  adjustment  which 
will  match  the  entire  machine  to 
any  sinjtle-pha.se  factory  line  of  200- 
250  volts. 

Fit‘l«l  Slrni^th 

Clarke  Instrument  Corp.,  !»1(» 
KiiiK  St.,  Silver  SpriiiK,  Md.,  has 
announced  a  new  field  streiiL'th 
meter  operating  in  the  200  to  oGO-kc 
ran^e  and  designed  particularly  for 


the  communications  and  industrial 
heatiiiK  fields.  It  makes  possible 
direct  reading  of  field  strengths  be¬ 
tween  10  ;jiv  and  10  volts  per  meter. 

('oordinate  Roronliii^ 

Airborne  Instruments  Labora¬ 
tory,  Inc.,  160  Old  Country  Road, 
Mineola,  N.  Y.  Type  373  rectangu¬ 
lar  c<K)rdinate  recording  system 
provides,  in  Cartesian  coordinates, 
an  inked  plot  of  voltage,  or  of  the 
log  of  voltage,  as  a  function  of  the 


displacement  angle  of  a  measured 
element.  L’sable  chart  width  cor¬ 
responds  to  a  voltage  range  of  lu,- 
000  to  1.  or  SO  db.  The  system  is 
used  to  record  voltage  as  a  function 
of  time  or  an  angle.  It  consists  of 
a  selective  amplifier,  i)en  and  |)aper 
servo  ami)lifiers,  a  iiowiu-  su|)|tly  and 
the  recorder. 

Fu«‘ku^<‘«l  (]«»iilr«»ll«‘rs 

Industrial  Electronics  Co.,  Inc., 
Hanover,  Mass.  Tyi)e  RE(;-4  is  a 
controller  with  automatic  time-de¬ 
lay  reset  for  color  .sensitive  regis¬ 


tration.  The  packaged  unit  can  be 
apiilied  to  machines  using  a  cor¬ 
rection  motor  or  tho.se  emiiloying  a 
solenoid.  Tyi)e  REtl-S  is  a  color 
sensitive  register  controller  with 
automatic  time  delay  reset  custom 
built  for  correction  of  a  web  either 
forwards  or  backwards. 

Omaha  Scientieic  Supply  Co., 
3601 F  N.  24th  St.,  Omaha  10,  Ne¬ 
braska,  has  announced  the  TX-0 
I'ranium  Bug,  a  lightweight  tleiger 
counter  designed  for  prospectors 
and  minerologists.  Self-contained 


except  for  headphones,  it  measures 
7i  X  4'  x3  inches,  weighs  31  (xuinds 
and  features  a  new  battery-conserv¬ 
ing  circuit. 

(ionlrol 

Ripley  Co.,  Inu.,  .Middletown, 
Conn.,  has  announced  an  electronic 
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AUo  a  complete  line  of  low  power  klystrons  from  6  millimeters  to  JO  centimeters 

Data  available  on  request 


ON  MANUFACTURING  COMPANY 
POWII  TUtf  DIVISION 
Waltham  54,  Mastachusatti 
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COMMERCIAL 
MICROWAVE  POWER 


QK-174A 


QK-217 


■k  1500  watts  continuous  power  of 
2450  megacycles. 

★  Efficiency  50' i. 

•k  Unipotentiol  indirectly  heated 
cathode. 

k  Integral  magnet  construction. 

★  Pre-plumbed. 


F-M  communications  magnetron 

it  Tunable  1990-2110  megacycles. 

it  Frequency  modulation  15  mega¬ 
cycles. 

★  Power  100  watts. 

★  Efficiency  359<. 


instaiit-hi'iitiii)'  t laiisniittfi'  whiih 
coiisunu's  no  powoi'  from  tlio  l)at- 
tory  (liirinv  stanillty  ]H“rio(ls  and  a 
low-drain  rcifivor  whirh  uses  otdy 
1  amiiorcs. 

Krlu} 

Comar  P:LKrTRir  Co.,  dUS  N 
Washtenaw  Ave.,  Chicago  18,  III. 
The  new  midyet  relay  features  com¬ 
pact  size  and  cool-riinnin>r  oi)era- 
lion.  Oxerall  size  is  U  iti.  hiydi,  I 


^  Variac  autotransformer  feeding'  an 
electronic  rectifier.  A  sinjrle  box 
hou.ses  both  the  control  and  the 
manual  start-stop- reverse  switch. 
Dynamic  brakinK  is  provided  in  the 
stop  position.  F'ield  voltage  can  be 
adjusted  in  steps  to  chaiiRe  maxi¬ 


mum  speed.  Both  110  and  2d0-volt 
models  are  available. 


K-F  (]u{»u<‘il«»iii(>U‘r 

C.KNKKAi,  Eukctric  Co.,  Syracuse, 
N.  Y.  YCL-1  capacitomeler  is  a  self- 
contained  device  for  measuring  ca¬ 
pacitance  and  inductance  at  radio- 
fre(|uency.  The  unit  features  two 


ments  comprises  acc:‘lerometei  s  ( il¬ 
lustrated)  and  pressure  ti'ansmit- 
ters  for  industrial  use.  .-Ml  employ 
bonded  strain  jrayes  as  their  sensi¬ 
tive  element  and  produce  :in  elee- 
tiical  output  varying'  linearly  with 
the  iniposed  acceleration  or  pre.^- 
suie.  Output  ca)i  be  used  for  re- 
iidte  indication.  recoidintr  or 
conti'ol  puiposes.  I’ressuie  triins- 
mitters  are  available  in  I'anyms  up 
to  •  100  |isi  and  ac.eleromett-rs  up 
to  ■  .oOO  h'reiiuency  response  of 
all  instruments  ranjres  between  5() 
and  .oOO  cps. 

KAAR  ENCINKKRINC  (  ()..  I’alo 
•Mto.  Calif.,  has  announced  a  new 
mobile  i-adiotele|phone  unit  for  the 
ir)2  to  lt)2-mc  band.  It  features  an 


luKht  Watchman,  entirely  ;iuto- 
matic  in  operation,  desi>rned  to  turn 
nijrht  lijrhts  on  and  otf  in  home  or 
store  accorditiK  to  the  foot-candle 
value  of  dayliy'ht.  The  unit  oper¬ 
ates  on  105  to  120  volts.  50  or  60 
cycles  a-c.  It  carries  a  t’OO-watt, 
IlO-volt  load. 


Aiitiio  Traiif*fonin‘rr« 


Triad  Tkan.skokmkk  .Mfi:.  Co.,  42:*. 
No.  Western  Ave.,  l.os  Angeles, 
Calif.,  has  announced  two  new  her¬ 
metically  sealed  mounting  types  for 
audio  transformers  i  illustrated  in 
comparison  with  a  miniature  tube). 
Type  .lO  is  15  16  in.  in  diameter, 

I  i:?  .■{2  in.  in  heijrht.  and  weighs 

II  ounces;  type  .I().-\  is  15  16  in.  in 
diameter,  1  25  :>2  in.  hiKh  and 
weiy'hs  1  '  ounces.  Moth  aie  mounted 
by  2-56  studs  on  0  16-in.  centers. 


and  can  be  desitrned  for  a  variety 
of  low-level,  low-power  applications. 

!M«»lor  S|h‘<mI  Foiilrnl 

Cenkrai,  Radio  Co..  275  .Massachu 
setts  .Ave..  Cambridtre  Mass. 
Type  1700-.A  Variac  speed  control 
was  desijrned  for  opei'atiny'^  a  h  h-p 
d-c  shunt  motor  from  aif  a-c  line. 
Constant  field  voltayo-  is  supplied  b,\ 
a  di'v-disk  rectifier,  while  the  arma- 


lapaeitaiu-e  i-anires.  with  diiecl 
readinir  from  o  to  l.oou.nf  and  iiy 
calibration  chart  up  to  20,000/iiif. 
Inductance  may  be  measured  by 
calibration  chart  in  three  ranges  up 
to  10.000  idi.  In  measurinir  capaci¬ 
tance  accuracy  is  within  0.5  i./if 
0.2  percent  for  the  0  to  l,o0()  ranjre 
and  within  :?0  aaf  0.2  percent 
for  the  hiirher  ranyo'.  Inductance 
measui'ements  ai'e  accui'ate  to  with¬ 
in  ■  0.5  iih  oi'  0.5  pei'eent.  whieh- 
e\er  is  y'reater.  for  all  ranyes. 


Miiiiutiire  Pickup 
Iii!striinicnt» 

Kkkdric  Fi.ADKK.  l.Nf.,  .North  Tona- 
wanda,  N.  5  .  .\  new  line  of 


I'lt  -lee 


be  Miried  by  a  miniature  Telelliydit  pickup  insti'ii- 


(continued  on  p  175 
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Now  —  with  this  new  G«E  equipment  —  you  can  check 
TV  receivers  under  conditions  varying  from  fringe 
areas  to  "under  the  tower"  and  predict  operation  of 
the  sets  anywhere  in  the  service  area  — at  a  glance! 


VAKiAHi  k  Pcrnicahilit)  Sweep  Cienerator!  Crys¬ 
tal  (.(iiurolled  Marker  Cienerator!  Cathode  Ka\ 
Oscilloscope!  Put  them  all  toi;ether  in  one  group 
and  \t)u  hase  what  manufacturers  and  sers icing 
dealers  base  acclaimed  the  fastest,  most  accurate 
answer  to  telesision  receiver  testing  problems  e\er 
offered  I 
1  lere's  w  In  — 

•  N'ariahle  Permeabilit)  Sweep  Cienerator  can  be¬ 
set  (|uickl\  to  ain  desired  frequency,  supplying  high 
output  ami  evcepiionallv  wiile  linear  sweep— 


(  J  y 

z'z/zz  yji// /// 


•  Because  of  low  leakage,  complete  o\er-all  re¬ 
sponse  from  antenna  terminals  trj  picture  detector 
can  be  viewed  with  contrast  at  maximum  settings. 

•  All  desired  markers  for  complete  alignment  arc- 
obtained  by  one  initial  setting  of  the  master  dial  on 
the  marker  generator. 

•  High  quality  general  purpose  oscilloscope  pre¬ 
sents  accurate  picture  of  wide  range  of  phenom¬ 
ena  from  response 
curves  to  composite 
signal. 


GET  THE  FACTS  TODAY 


Specialty  Division —  Roo 
Electronics  Pork 


Syrocuse,  Nevr  York 

Send  me  specificattons.  pictures,  ond  pnees  o 
new  G-E  Television  Test  Equipment  Package 


GENERALS  ELECTRIC 
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NEWS  OF  THE  INDUSTRY 

Edited  by  WILLIAM  P.  O'BRIEN 
Turret 


Kxhkriknc'K  by  Airborne 

Instruments  Laboratory,  Mineola, 
X.  Y.,  in  desiKiiinK',  installinR  and 
operatin>r  intricate  special  radar 
equipment  for  the  IL  S.  Air  Force’s 
Berlin  airlift  is  now  beiiiK  made 
available  to  38  military  and  civilian 
students  at  Mitchel  Air  Force  Base 
in  the  first  Movin>r  Tarjret  Indicator 
(.MTl)  school. 

Kcpiipment  furnished  by  the  Air 
Materiel  Command  for  the  school 
includes  a  CPS-5  radai'  set  and  the 


For.mation  of  the  first  national  net¬ 
work  of  independent  radiotelephone 
stations  for  mobile  service  to  the 
jreneral  public  was  recently  an¬ 
nounced.  The  new  interstate  sys¬ 
tem  offers  a  practical  and  low-cost 
means  of  communication  between 
occupants  of  automobiles,  trucks, 
buses  and  other  vehicles  with  offices 
or  homes  hundri“ds  of  miles  dis¬ 
tant.  It  also  has  important  potenti- 
.•dities  as  an  auxiliary  communica¬ 
tions  system  in  event  of  national 
emerjrency  or  distister. 


Iiuliralor  Sriiool 

special  equipment,  desijrned  by  AIL, 
which  through  involved  circuitry 
eliminates  all  but  movinjr  objects 
on  the  radar  scope. 

An  eleven-week  cour.se  of  theory 
and  lab  work  prepares  the  students 
to  form  the  nucleus  of  teams 
etiuipped  to  install,  maintain  and 
operate  complicated  radar  kits  simi¬ 
lar  to  that  which  has  helped  the 
Air  Force  to  maintain  the  Berlin 
airlift  by  facilitatinjr  flyiiiK'  in  all 
kinds  of  weather. 


Officers  of  the  N’ational  Mobile 
Radio  System  are  Norman  W.  .Med¬ 
lar  of  station  KKA274.  Westchester 
.Mobilfone  System.  Inc.,  White 
Plains,  X.  V..  president:  Teianice 
.McCarthy  of  station  KK.-\2.‘?4,  Tele- 
I)hone  F.xchanjre.  New  Yoi'k  City, 
vice-president;  .1.  h'.  Donovan  of 
station  Wl-XNP.,  Autofone  Inc., 
Sprintrfield,  Mass.,  treasurer;  and 
(ieorire  di  .Matteo  of  statio!i  WI- 
.\RK.  Secretarial  F.xchantre,  Inc.. 
Newton,  Mass.,  seci'etary.  .leremiah 
Courtney,  Washintrfon,  D.C.,  is 


conn.sel.  Other  charter  members  are; 

K.  .1.  Ili^rtrins  of  station  WIXFF, 
Berkshire  Radio  l)is|)atch,  Pitts¬ 
field,  Mass.;  Peter  Kroetrer  of  sta¬ 
tion  KFA256,  Mobile  Radio  Dis¬ 
patch  Service,  New  Brunswick. 

N.  ,1.;  Harold  W.  (Jratf  of  station 
KF..'\255,  IIemi)steail,  N.  Y.;  W.  (1. 
Evans  of  station  W:L\C(},  Rome, 

N.  Y.;  Curtis  C.  Youn>r.  Taunton, 
Mass.;  and  Tom  Smith,  Telephone 
-Xnswerinv'  Service,  Washin^rton, 

I).  C. 

A  technical  coordinatintr  com¬ 
mittee,  headed  by  Peter  Kroejrer. 
owner  of  stations  in  Trenton  and 
New  Brunswick,  N.  .L,  has  been  set 
iq)  to  intetrrate  the  communications 
facilities  and  practices  of  member 
stations  of  the  network  to  make  the 
most  efficient  u.se  of  the  limited 
number  of  wavelentrths  assitrned  to 
the  public  radio  .services.  William 
.S.  Halstead,  head  of  Communica¬ 
tions  Research  Corp.,  New  York 
City,  is  (qierational  consultant. 

It  is  anticipated  that  by  IfioO  at 
least  100  stations  will  be  active  in 
the  network. 

KI.K<;  I  U( >NU;s  ill  MiiTuliliii 

Ha(’K  l.ssi'i;.s  of  Ei.Kctronks  have 
now  been  made  available  in  micro¬ 
film  form  for  use  by  libraries  hav- 
intr  si)ace  |iroblems.  I’mler  the  plan, 
a  library  keei)s  the  |)rinted  issues 
unbound  and  circulates  them  in  that 
form  for  from  two  to  three  years, 
which  corresponds  to  the  period  of 
vreatest  use.  When  the  paper  copies 
betrin  to  wear  out  or  are  not  called 
for  frequently,  they  are  disiiosed  of 
atid  the  microfilm  is  substituted. 

Sales  are  restricted  to  those  sub- 
.scribinp  to  the  i)a|)er  edition,  ami 
the  film  copy  is  distributed  only  at 
the  end  of  the  volume  yejir. 

The  microfilm  is  in  the  form  of 
|)ositive  microfilm,  and  is  furnished 
on  metal  reels,  suitably  labeled.  In¬ 
quiries  concerninjr  (uirchase  shotdd 
lie  directed  to  I’niversity  Microfilm. 
3K?  N.  First  Street,  .Ann  .Arbor, 
Mich. 


\(lvaiii'«‘4l  isioii  CloiirM' 

.Nkw  A'ork  CnutR-sity,  in  coopera¬ 
tion  with  WPIX.  the  New  A’ork 
News  television  station,  benan  in 
the  week  of  .Tune  1.3,  the  third  ses- 


Sludenli  examine  antenna  and  associated  circuits  on  CPS-S  radar  antenna  tower  ot 
Mitchel  Field.  N.  Y. 


Mobile  Katlio  Mi'lvsork  l.aiiiirli«qi 
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FEDERAL’S  F-134 


First  Time 


An  IT&T  Associate 


HIGH  FREQUENCY 
DIELECTRIC  HEATINGI 


For  the 
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100  KINGSIAND  ROAD,  CLIFTON,  NEW  JERSEY 
In  Canada  Fed^rol  Electric  Monufocturing  Company,  ltd..  Montreol,  P  O 
Enport  Distributors:  International  $tondard  Electric  Corp.,  67  Broad  St  ,  N.  Y. 
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sioii  of  a  continuing  course  on  the 
operation  and  maintenance  of  tele¬ 
vision  e(iuipment. 

Instructors  are  Otis  Kr<-emaii,  as¬ 
sistant  chief  engineer  at  Wl’lX. 
and  Louis  t'liment,  Wl'IX  main¬ 
tenance  supervisor.  The  university, 
through  the  cooperation  of  WPIX 
in  lending  studio  facilities,  is  en¬ 
abled  to  teach  the  advanced  cour.se 
without  expending  vast  sums  for 
a  television  laboratory. 

The  course  includes  installation 
and  maintenance  of  camera,  control- 
room,  master  control-room,  projec¬ 
tion  room,  and  tratismitter  etpiii)- 
ment  and  high-frecpiency  relay 
transmitters.  Special  emphasis  is 
being  laid  on  the  complexities  of 
synchronizing  pulse  generators  and 
shading  generators,  and  camera 
control  units. 


MEETINGS 


.Xl'C.  2'.I-Skpt.  1;  National  Con¬ 
ference  (if  .Associated  Police 
Communications  OHicers,  Ho¬ 
tel  New  Yorker,  New  York 
City. 

•Aug.  SO-Skht.  1;  Fifth  .Annual 
I’acitic  Klectronic  Exhibit 
sponsored  by  the  W'CKM.A 
and  the  lit  IP  IRK  western 
regional  convention.  Civic 
Center,  .''an  Francisco,  Calif. 

Skpt.  12-lti;  Instrument  Society 
of  .America  National  Confer¬ 
ence  and  Exhibit,  .Municipal 
.Auditorium,  .St.  Louis,  .Mo. 

Ski’T.  Sixth  joint  Can- 

adian-l'.  .S.  industiial  confer¬ 
ence  of  KM. A  Hoard  of 
Directors,  (ireeiihrier  Hotel, 
While  Sulphur  Springs,  West 
Va. 

.''Kt’T.  2ti  2S:  National  Elec- 
tronies  Confii'ence,  Edge 


water  Hiiuh  Ibdel,  Chicago, 

111. 

.Skit.  *27-211:  Twenty-sixth  .An¬ 
nual  .Session  of  the  Commun 
ieations  Section,  .Association 
of  .American  Railroads,  Went¬ 
worth  Hotel,  Portsmouth, 
N.  H. 

Oct.  HIM;  A  STM  P.UU  AVesl 
Coast  .Aleeting,  Fairmont  Ho¬ 
tel,  San  Francisco,  Calif. 

Dct.  17-21:  .Annual  .Meeting  id' 
the  .Societ.v  for  Non-Destiue- 
tive  Testing,  Public  .Auditor¬ 
ium,  Cleveland,  Ohio. 

tier,  .'ll -Nov.  2;  .Second  annual 
Confluence  on  Electronic  In¬ 
strumentation  in  Nucleonics 
and  -Medicine,  Hotel  Commo¬ 
dore,  New  A'ork  City. 

Nov.  11  is:  2:!rd  NE.M.A  .An¬ 
nual  .Meeting.  Haddon  Hall 
Hotel.  .Atlantic  City.  N.  I. 


\«*w  Devil*!*  Warns 

Id.KPTKONlc  engin  -c'.s  and  neurol- 
og'ists  of  the  rS.AF  School  of  .Avia¬ 
tion  .Medicine.  Rtindolph  .Air  Force 
Idise,  Siiii  .Antonio,  Texas,  litive  de¬ 
veloped  a  device  which  promises  to 
minimize  the  iK'ctirrence  of  hypoxia 
by  wtirning  livers  that  their  oxygen 
intiike  is  becoming  ihingerously  low. 
.At  tin  altitude  of  2.'>,ildO  feel  the 
time  of  useful  consciousness  be¬ 
tween  the  onset  of  hypoxia  and  un¬ 


is  2711  seconds.  The 
new  instrument  gives  wtirning 
within  1110  seconds  of  the  be, ginning 
of  oxygen  hick,  atfording  the  pilot 
almost  three  minutes  of  safetv 
t  inn*. 

The  electrical  instrument  is  ;i 
smtill-scale  model  electroencephalo- 
grtiph  which  produces  a  grtiphic  re¬ 
presentation  of  the  electrical  w:ives 
which  go  through  the  brtiin.  llrain- 


w  til  es  are  Irtinsmilled  to  it  by  head 
electrodes  and  connecting  wires, 
ll.ipoxia  induces  chtinges  in  the 
pufstitions.  which  are  rellected  in 
the  same  manner  on  the  graph. 
Will'll  brtiinwave  chtinges  indictite 
the  beginning  of  hypoxiti  the  elec¬ 
troencephalograph  sets  olf  ti  signal 
wtirning  the  pilot  to  tidjust  his 
oxygen  supply. 

Allowing  for  slight  individual 
variations  in  brtiinwaves.  neurolo¬ 
gists  believe  that  the  eipiipment  will 
prove  to  be  permanently  valuable 
when  experiments  have  been  com¬ 
pleted. 


Plans  Fiirlln*r 

ri*l«*  l*rn«'«*«*«liiips 

Tiik  Hi'  recently  instituted  further 
proceedings  looking  toward  the 
follow  ing' : 

ill  Lifting  the  freeze  on  the 
present  uhf  television  btind :  i2i 
providing  an  additional  12  uhf 
ch.iutiels  for  2,21o  'tations  in  l.Kiu 
citic';  1 2, 1  affording  an  oppm  - 
tmiili  for  the  submission  of 
piopo^.d'  looking  towai'il  the  op 
tional  ii.'C  of  li-nic  color  in  all 
channels  so  as  to  permit  reception 
on  an  ordinary  receiver  with  rela¬ 
tively  minor  modifications;  and  i4) 
adopting  a  nation-wide  .issignment 

(continut'd  on  p  200' 


Miniature  electroencephalograph  equipment  reads  a  pilot's  brainwave  to  warn  him  of 
danger  from  lack  of  oxygen.  Electrodes  ottached  to  the  head  pick  up  and  interpret  the 
slight  pulsations  and  transmit  a  signal  to  the  warning  box  (circle,  right)  which  warns  the 
pilot  to  adiust  his  oxygen  supply 


Pilttls  of  Hla4‘l\«Mil  Daii^«*r 

consciousness 
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Sylvania  Klystrons  are  of  the  external 
cavity  type,  designed  for  use  in  the 
microwave  region.  Highly  efficient,  they 
offer  outstanding  economies  in  heater  supply. 

Types  6BL6  and  6BMG  are  reflex  klystron 
oscillators  for  cw  operation. 

Types  5836  and  5837  incorporate  control 
electrodes  in  addition  to  the  conventional  ones 
and  are  suitable  for  either  cw  or  pulsed 
operation. 

Frequency  range  and  power  output  of 
the  four  types  are  shown  in  the  table. 


leal  fo’Mt’ 


SylvonKi  EUctrk  Products  Inc. 

Eloctrenicf  Division,  Oopt.  E-290S 
500  Fifth  Avonuo,  Now  York  18,  N.  Y. 

Genfiemen: 

Please  send  me  data  sheets  on  Sylvania  Klystrons.  1  om 
also  interested  in  receiving  literature  on  your  other  prod¬ 
ucts  in  the  fields  of: 

O  Communications.  Television  and  Industrial  Electronics 
n  Radioactivity  [J  Radar  and  Microwaves 

NAME  _ 


HOME  ADDRESS 


STATE 


COMPANY 


POSITION 


Elp<tronic%  Division,  500  Fifth  Avenue,  New  York  18,  N.  Y. 

ELECIROniC  nf  VICES.  RADIO  TUBES;  CATHODE  RAY  TUBES.  PHDTOLAMPS.  FLUORESCENT  LAMPS.  FIXTURES.  WIRING  DEVICES.  SIGN  TUBING.  LIGHT  BULBS 
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TUBtS  AT  WORK 


(continued  trom  p  118) 


the 

PRE^^UP.-  EORMD 
HEAP^  poa 
5TRE/S6rH 


FIG.  1  Components  comprisinq  the  Lear 
omni-ranqe  direction  iindinq  system 


tions  are  now  imderjroinjr  .-terviee 
te.st.-*. 

Only  the  New  York  to  Chieajro 
route  is  ottirially  eommissioned  as 
yet.  The  useful  working  distanee 
is  5lt  to  10(1  miles  of  more,  depend- 
in>r  tiiton  tlijrht  iiltitude.  Special 
aet  onautieal  maps  have  been  pre- 
parc“d.  showin>r  each  omni-station 
in  the  center  of  a  compass  rose  atid 
iriviiiK'  frei|uencies  atid  identifica¬ 
tion  siy>-nais. 

The  basic  principle  of  the  \’OR 
is  the  same  as  that  tised  in  what 
was  known  as  the  lierman  Sotine 
system,  excejit  thiit  considerable  re¬ 
finements  have  been  added.  Hoth 
systems  work  on  the  i)rinci))le  of 
supplyinjr  the  miviyational  informa¬ 
tion  as  the  time  dilference  at  the 
receivitiL'  point  between  a  nondirec- 
tional  siynjd  iind  one  tr:insmitted 
on  a  rotating  beam  from  the  same 
transmitter. 

The  [tartiiil  circuit  diiiL'-ram  of 
the  omni-system  is  as  follows:  The 
triinsmitter  riidiates  two  si>rnals: 
one  unmodulated  carrier  on  a  rot:i- 
tinjr  dircHtional  pattern,  anil  one 
reference  si^rnal.  In  it  stationary  re¬ 
ceiver,  the  rotating  pattern  pro¬ 
duces  an  iimplitude-modulated  sijr- 
mil.  broad  beam  i  limacon-shiiited 
Iiattern)  is  used.  In  this  way  the 
modulation  at  the  rt'ceiver  end  be¬ 
comes  sinusoidal,  and  the  need  for 
a  hiy'hly  directive  transmitting  an¬ 
tenna  system  is  eliminated.  The 
speed  of  rotation  is  1,800  ntm  which 
produces  a  modulation  freipiency  of 
;50  cps.  The  reference  sijrnal  is  an¬ 
other  lIO-cps  signal,  radiatc-d  from 
it  nondirc'ctional  antennit,  iisin^'  the 
same  vhf  ciirrier. 

To  make  possible  the  .seitaration 
of  the  sijrnals  in  the  receiver,  the 
reference  siynal  is  put  on  a  O.ttfiO- 
cps  subcarrier,  the  method  of  modu¬ 
lation  beinjr  f-m  with  a  swinj/ 
of  *  480  cps.  The  subcarrier. 


^:oMPARE  THE 
PRE$5UR-FORMO 
THR.EA05  FOR 


SOLD  ONLY  THROUGH  LEADING  DISTRIBUTORS.  Write  the 
factory  direct  (or  technical  information,  or  consult  our  engineers 
on  any  problem  involving  special  sizes,  shapes  or  materials. 


MANUFACTURING  COMPANY 
Hartford  2,  Connecticut,  U.  S.  A. 


FOR  40  YtARS  THE  lUY-WORD  FOR  SOCRIT  SCREWS 
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Vi’here  reliable  performance  is  a  prime  requirement,  depend  on 
Automatic  Electric  Hermetically  Sealed  Relays.  "Sealed-in”  controlled 
atmosphere  protects  these  relays  from  electrical  or  mechanical  failure 
from  varying  conditions  of  temperature,  dust,  humidity,  acid,  fungus 
or  air  pressure— and  makes  them  completely  tamper-proof. 


they’re  better  relays,  too! 

The  Automatic  Electric  Relays  available  in  hermetically  sealed  hous¬ 
ings  include  the  new,  outstanding  (dass  "B"  .  . .  the  famous  (dass  “A” 
.  .  .  the  small,  lightweight  (dass  "Z”  .  .  .  the  tiny,  but  powerful  (dass 
"S.”  Hermetic  sealing  ,  .  .  highly  favored  by  the  Armed  Forces  . . . 
maintains  all  the  quality  for  which  these  relays  are  famed. 


send  for  circular! 


Vi'hen  you  need  hermetically  sealed  relays,  call  in  the  Automatic 
Electric  field  engineer.  Meanwhile,  for  full  information,  address: 
Automatic  Electric  Sales  ('orporation,  (Chicago  7,  Ill.  In  (Canada: 
Automatic  Electric  ((ianada)  Ltd.,  Toronto. 


RELAYS 


SWITCHES 
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SYNTHETIC  SAPPHIRE  for 


.ff 

Resistance  to  Wear 

Outlasting  hardened  steel  and  cemented 
carbides  2  to  5,000  times. 


Resistance  to  Friction 

Affording  very  lo>v  friction  surfaces  due 
to  hardness  and  surface  continuity. 


Resistance  to  Heat  Distortion 

Retention  of  form  at  temperatures  up 
to  1,000°C. 


<C.\- 


Retention  of  Insulating  Properties 

Excellent  dielectric  properties  over  a  wide 
range  of  temperatures. 


I,IM>K  ntliflir  .''a|)|)liir<'  i>  axailiihl*'  in  a  \ari«'t\  of 
form>.  It  can  l»c  |M)li>lii‘(l  1(\  (lame  or  or<liiiar>  diamond 
|N>li:'lnn^:  it  <‘an  be  loniied  and  bent  b\  (lame.  I’oli'bed 
sappliire  snrfaeo  keep  free  (d  dirt,  and  in  main  anti-frie- 
tion  applications.  nee<l  not  be  Inbrieati-d. 

dbe  experience  that  1,1  MM-;  en^iineer-  ba\e  in  appKin^ 
sapphire  to  industrial  pr<M-e»es  tna\  be  of  help  to  son. 
( iail  or  write  the  l.ixin-;  ofliee  nearest  son.  (Jet  sour  cops 
of  the  "Sxntbetie  .Sapphire  Data  .Sheet",  and  the  "Smi- 
tbelie  C.rsslal  Stiwk  l.i't"  <d  (orms  axailable. 


The  Linde  Air  Products  Company 

Unil  !>/  I'nion  Carbide  and  Carbon  Corporation 
30  East  42nd  St.,  New  York  17,  N.Y.  ([Q§  Offices  in  Other  Principal  Oties 
In  Canada;  DOMINION  OXYGEN  COMPANY,  LIMITED,  Toronto 

I  hr  lr,ni  I  ,11.1.  "  r  U...h  ..I  I  h.  I  \„  l'....h,.  I-  I  . . . . 


TUBES  AT  WORK  (continued' 

which  is  atii|ilitiiih‘  nuKiiilatcil 
on  the  vhf  carrier,  is  sreiier 
ated  ill  a  very  simple  and  straight¬ 
forward  way,  iisinjr  a  tone-wheei 
with  \aryin>r  spaciiiK  between  the 
t.-eth,  driven  by  an  l,S(ll>-rpm  syn¬ 
chronous  motor.  The  same  nuitor 
also  drives  a  capacitive  i-'oniometei . 
distributiii>r  the  t  ii.Ty's  to  an  an 
teiina  system  whi.h  piodiices  the 
rotaiy  beam. 

Dim  tidii  t'iiiiliiif/ 

It  is  apparent  that  the  iihase 
alltrle  betwt'en  the  two  :?(l-cps  sitr- 
nals  will  be  pro;  oiTional  to  t!i,“  yco- 
yraiihical  azimuth  ainrle.  The  tians- 
mitters  are  lined  up  in  such  a  man¬ 
ner  that  the  two  :{  l-,  iis  sitrnals  are 
in  phase  on  the  majrnetic  meridian 
north  of  the  transmitter.  Hv  lininjr 
up  the  transmitters  for  the  masr- 
netic  north  rather  than  the  true 
north,  an  automatic  comiiensation 
for  majriuti-  variation  is  achieved. 

To  minimize  errors  caused  by  re- 
llected  waves,  it  is  necessary  to  use 
horizontally  polariz.-d  transmission. 
A  V-t.x  !>.'  antenna,  shown  with  the 
other  components  in  Kip'.  1,  is  re¬ 
quired  to  offset  the  directional 
properties  of  an  ordinary  diiiole 
and  pive  satisfactory  reception  at 
all  azimuth  anples.  This  sweep- 
back  arranpement  also  pives  a  min¬ 
imum  of  air  resistance. 

The  problem  to  be  solved  at  the 
receivinp  eiiil  is  to  translate  the  re¬ 
ceived  sipiiaN  into  visible  course  in¬ 
dication.  .\fter  necessary  detection 
and  tilterinp  is  accomiilished.  the 
final  pio'olem  becomes  one  of  de- 
sipninp  a  .'{(in-depree  [ihase  meter 
for  :5()  cps. 

It  became  a|)p;,rent  that  a  cath- 
ode-rav  tube  indicator  would  have 


FIG.  2  Cathode  ray  lube  indicator  ior  di¬ 
rection  finder.  Circular  sweep  is  the  time 
base  and  radial  pip  indicates  the  bearing 
to  the  omni-range  station 
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RELAYS  OF  ADAPTABILITY 


•\ 


\ 

\ 


Type  BG 


Type  BO 


Thousands  of  specifications  ore  filled  by  the  complete 
line  of  Allied  Relays — seven  of  which  ore  grouped  around 
the  Allied  emblem  of  engineering  leadership. 

Allied  Control  engineers  pioneered  the  design  of  relays 
from  signal  circuits  to  75  ampere  contacts,  coils  from 
12  milliwatts  to  31/2  watts  to  give  the  smallest  mounting 
area  and  accessible  wiring  facilities. 

‘Type  "BOHO"'  is  D.P.D.T.  relay  sealed  with  standard 
octal  plug.  Contoct  rating  of  5  to  10  amperes  and  coil 
capacity  of  115  v.  D.C.  ot  2.5  watts  and  220  volts;  25 
and  60  cycles  at  4.5  volt-amperes. 

‘Type  "CN"  is  S.P.S.T.  double  break  relay  with  50  ampere 
contacts  and  coil  capacity  of  115  v.  D.C.  at  3.5  watts  and 
220  volts;  60  cycles  at  10.5  volt-amperes. 

‘Type  "BN"  is  6  P.D.T.  relay  with  15  ampere  contacts  and 
coil  capacity  of  115  v.  D.C.  at  3.5  watts  (not  available 


in  A.C.). 

‘Type  ‘‘BG"  is  S. P.D.T.  relay  with  2  ampere  contacts  and 
coil  capacity  of  25  v.  D.C.  at  50  milliwatts  (not  available 
in  A.C.) 

’Type  "BO"  is  D.P.D.T.  relay  with  15  ampere  contacts 
and  coil  capacity  of  115  v.  D.C.  at  2.5  wotts  and  220 
volts;  25  and  60  cycles  at  4.5  volt-amperes. 

‘Type  "F"  is  S.P.D.T.  with  2  ampere  contacts  and  coil 
capacity  of  85  v.  D.  C.  at  1 .5  watts  (not  available  in 
A.C.J. 

‘Type  "SK"  from  S.P.S.T.  up  to  4  P.D.T.  with  1  ampere 
contacts  and  coil  capacity  of  60  v.  D.C.  at  750  milliwatts 
(for  4  P.D.T.  relay)  not  available  in  A.C. 

Allied  Control  representatives  are  located  thraughout 
the  United  States.  A  short  note  to  our  home  office  will 
give  you  the  name  of  our  nearest  representative. 


ALLIED  CONTROL  CO*/  INC*  2  east  end  avenue,  new  YORK  21,N.Y. 


/ 


m' 


Triad  Transformers 
Now  Stocked  by 
Distributors 

Formerly  Available 
Only  as  Components  of 
Fine  Electronic  Equipment 

Tliorounlily  U-sfccl  aiu!  pro\fd  l)y  years  of  evaetiiii;  in  rform.iiiee 
rei|iiireiiii'iits  on  original  e(|iij[)Mient.  Triad  Transforiners  are  de- 
sluiK  il  and  linilt  to  meet  tliese  s|)ei  ific  a|)|)lK  atioiis 

Of  INAL  EQUIPMENT  —  1  KIAl)  TIS  translormt  rs  tor  orntmal  ei|iii|>iiienl 
einliiKty  siiiH-rior  teilini<|nes  in  transtoiiner  desii;n  and  eonstnu  - 
turn  —  poll  er  frons/ornicrv  of  low  tein|H'ratnre  rise  and  ^iHid 
re^iilation-<7ioLes  of  low  resistance  anil  lni;li  indiietanee- iiiii/io 
(rons/ornierv  of  wide  raii^e  Initli  in  tret|uenev  resironse  and  in 
power-liandlini'  eapaeity.  Sueli  transforiners  deserve  tlie  best  in 
ineclianieal  constrni  tion  and  protection  ai;ainst  failure  .is  exenipli- 
fied  by  1  KIAl)  s  jn  rtecteil  lieriiietic  sealing.  yn.intitN  priHliiition 
of  liernietically  sealed  transforiiu'rs  for  our  .Armed  Seriices  under 
JAN  specilic.itions  lias  resulted  in  improved  priKliiction  tecli- 
niipies.  and  li.is  lowered  costs  on  these  evci’ptionally  loni;-lned 
units  to  [lermit  tlieir  use  in  ipialitv  electronic  apparatus, 
y  RE§ACEMENT  — TKl.AD  is  a  major  sourii’  of  transformers  for  radio 
and  television  manufacturers.  TKI.AI)  replacement  transformers, 
therefore.  incor[>orate  many  p.iits  and  features  to  make  tlieni 
readily  and  universally  adaptable  to  v.icant  spots  m  these 
chassis.  Features  include.  |jii;li-i|ii.ilitv  materials,  |iermittmi’ 
small  si/e  without  evcessive  teni|«r.iture  rise.  \.icmmi  v.iinish 
imprei;ii.ition  ot  both  coil  and  core.  cop|M'r  toil  static  shields  m 
all  power  colls,  heavy  drawn  steil  c.ises  with  stiiriK  baked 
enamel  fimsli.and  hi^h  teni|><'ratiire  FL  approved  le.id  materials. 
G^PHYSICAL  -  riU.M)  '  Caolormers"  are  individually  calihrateil  compo¬ 
nents  for  incorporation  in  cyile  ineasurint;  eipiipment  ot 

laboratory  precision  Inductance  is  lield  within  -  .57  lor  the  entire 
priKliiction  and  Iriiineiitly  within  *  27  lor  any  niveii  shipment 
ot  translormers.  '  Cieolormers  "  uicor|)or.ite  Imm-hiickmi;  coils  and 
multiple  alloy  shielding  lor  nmiuuum  pickup,  are  of  uinumimi  size 
and  Weight,  and  are  vaciiuni-filled  and  hermetically  sealeil. 
Desniiis  are  based  on  years  of  s|K'ci.ili/.ition  in  this  difficult  field 
by  pioneers  in  mophysical  transformer  ih'siyn.  Stanilard  desii;ns 
for  use  in  the  most  iiseil  circuits  are  carried  m  stiK-k  at  the  t.ictorv 
and  liv  1  KI.AI)  distributors.  (Complete  s|X'cifii atioiis  for  "(ieo- 
toriiH  rs  ".ire  i;iven  in  rHl.AI)  Kiilletm  (d’-T), av  ail.ible  on  reipiest. 
iTEUR  riU.M)  '  l)\Vr  liii*'  of  ani.itriir  tr.mNlonnt  rs  li.ixt-  Im  i  ii  Ixiilt 

arouiul  liinh-priMlui tion.  low-okst.  transtoruM  r  jxirtN  aiul  siinplr 
i (itiNtnictioiTs  ThiN  ]X'riiiits  drsii^ns  (  lilx  ral  (pi.iiiti- 

tirs  of  lui^liMpialitv  material,  at  n-.isoiialilc  cost  .Smiplt  one-  pur¬ 
pose  tlesi‘^ns  with  drawn  steel  t  .ises  and  fit  \ihle  leads  t-lniiinati- 
much  of  the  unnecessary  cost  in\olve-d  in  heavy  ca^tini^s  and 
e  \j>ensivt  tapped  eoil  construc  tions,  while-  still  pernnttinii  evti  n- 
sive  use-  of  fine  st  m.tte-rials  esse  ntial  to  transformer  design. 

Write  for  Triad  Transformer  Catalog  TR-49.  Some  ter* 
ritories  still  open  for  qualified  manufacturers'  agents. 


BOOTH  74 

5th  Annual  Pacific  Electronic  Exhibit 
August  30,  31  and  September  1 
X  San  Francisco  Civic  Auditorium 


2254  SEPULVEDA  BLVD.  •  LOS  ANGELES  25,  CALIFORNIA 


Tubes  at  work  (continued) 

ndvantayre.s,  both  from  th**  view¬ 
point  of  readaliility  and  circuit  .sim¬ 
plicity.  Flirt  lieiniore.  pr:ictically 
every  conceivable  kind  of  failure  of 
any  part  of  the  .-ly.stem  i.-i  certain  to 
make  it.-ielf  known  by  di.stortiny;  the 
picture  in  one  way  or  another. 

After  investiyatinyf  the  utility  of 
ililTereiil  patlern.i  I  lie  pattern 
.-stiown  in  Fiy'.  2  was  chosen,  where¬ 
in  a  circuhir  time  liase  line  is  pro¬ 
duced,  upon  which  a  pip  indicates 
the  bearinyr  to  the  omni-station. 

The  circle  is  derived  from  the 
reference  siyrnal  simply  as  a  l.issa- 
,ioii  pattern  on  a  reyrnlar  electrosta¬ 
tic  deflection  t.vpe  cathode-ray  tube. 
The  ;f()-cps  siyrnal,  carryinjr  the  azi- 
nnithal  information,  is  transformed 
into  pulses  by  tisinyr  a  tnlie  with  a 

radial  dcllection  elect  l  ode. 

Siisti  iH 

Fi>!'.  ;i  shows  a  hliK'k  diajri'am  ot 
the  whole  reeei viny  system,  inclnd- 
inj;  the  audio  channel.  The  receiver 
is  permeability  timed,  consistinyr  of 
one  stayre  of  r-f,  a  I2.AT7  tvvin- 
triode  mixer,  and  three  sfayres  of 
l(l.7-mt'  i-f.  The  whole  communica¬ 
tion  receiver  part  is  placed  in  the 
instrument  panel,  while  the  siyrnal 
resolvinyr  part  and  a  vihrafor-type 
|iower  supply  foi-ms  another  unit. 
The  audio  amplifier  part  is  also  used 
as  modulator  for  the  plane's  vhf 
transmitter.  The  whole  .system,  in- 
clndinyr  oscilloscope,  antenna,  and 
cables,  weiyrhs  only  21  pounds. 

The  principal  schematic  of  the 


oUmplifier 
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|°j  PEAK 
,  1  SELECTOR 

I - )_ 


LO  J 


FIG.  3  Block  diagram  of  complete  direc¬ 
tion  finding  system 
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comparisons 

indicate  this  is  the  world's 
finest  recorder  of  its  type 


riWi','  . . . . . . . 


tt’ORi.iys  iiRci  SI  \n  \  I  I  tint  ri  k  di  i  \si  w  i  i  m  s  so  i  v/»  ricordi  Vf,  ini  iruiuir  am)  discs 


NEW  PRESTO 

Portable  Tape  Recorder  900-P 


MANY  OUTSTANDING  FEATURES: 

•  riirii-  M  p;ir;itf  Iicails  for  superior  perlormance 

(  and  tor  inonitonni;  dirn't  from  tape).  ( )ne  head  eacli 
to  erase,  record  and  play  hack. 

•  a  microplione  channels  with  master  nam  eontrol 
in  ri'cordmt:  aniphtier. 


Complete  III  twoeasdv  portahle  cases  — 
one  coni. 1111111”  the  lecorder,  the  other 
the  .implitviii”  eipnpnu'iit. 


RECORDING  CORPORATION 

Paramus,  New  Jersey 


•  Weston  t\pe  .’0  meter  with  ilhmim.ited  dial 

to  indicate  recordmj;  level.  pla\h.ick  output  level, 
bias  current  and  erase  current. 

•  2-speed,  sincle  motor  drive  system.  liiKule  sw  itch  to 
chant;e  la|>e  speeds  from  7':"  to  1  V'  per  si-cond. 

Don’t  choose  vour  t.iju'  recorder  until  voii  see  the  ni':c' 
Presto  Port.ihle  lape  Recorder.  Write  for  complete 
details  toda\ . 

Write  toda\  to  he  put  on  our  m.iili.iit  list  for  “  I  he 
Presto  Recorder,”  new  house  ore.in  of  pr.ictie.d  ideas 
lor  aiuone  m  the  recording  and  hro.idc.istmn  field. 

Mailing  Address:  P.  O.  Box  SOO,  Hackensack,  N.  J. 

In  Canadi  WAITER  P.  DOWNS,  ltd..  Dominion  Souare  Building.  Montreal 
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Designed  for 


PULSE  AMPLITUDE 


MEASUREMENTS 


'?»?</!■* 5^;^'* ‘s,  'i 


TUBES  AT  WORK  (continued) 

sifTiial  ri*solviii)r  part  of  thr  rci-t-iv- 
iiijr  system  is  shown  at  the  Iteyin- 
ninjf  of  this  article.  The  many  func¬ 
tions  needed  to  convert  the  lO-kc  f-m 
sijrnal  into  a  circle  on  the  oscillo¬ 
scope  are  iterformed  with  only  two 
tubes  and  a  minimum  of  jtarts. 
•After  a  resonant  circuit,  tuned  to  1<> 
kc,  and  a  O.Atl.j  pentode  amiilifier- 
limiter,  thtu'e  is  a  discriminator  in 
the  form  of  a  side-tuned  resonant 
circuit,  feeding  the  <liodes  of  a 
(!KFt>.  This  simple  type  of  fre- 
tpiency  discriminator  has  been 
proved  to  work  very  .satisfactorily. 

I  Xecessary  potentiometers  for  ad¬ 
justing  voltajres  so  as  to  produce 
a  circular  ]iattern  and  for  cen- 
terinjr  of  the  circle,  are  omitted  in 
j  the  .schematic. 

ffinnl  iridth 

A  more  serious  desiy'n  luoblem 
is  encountered  in  the  StI-cps  vari¬ 
able  phase  channel.  To  obtain  ;; 
steady  indication,  it  is  necessai;. 
to  build  a  rather  selective  ;?0-cp.- 
tilter  and  to  avoid  all  intermodula¬ 
tion.  ConcerninjT  intermodulation, 
the  most  critical  point  is  the  detec¬ 
tor,  which  must  be  virtually  distor¬ 
tion-free. 

With  vlif  transmission,  waves  re- 
tlected  from  the  airi)lane  itself  also 
,  become  a  source  of  interference. 

I  The  main  source  of  interference  of 
;  this  kind  is  metal  propellers.  When. 

'  for  instance,  a  two-blade  i)ropeller 
approaches  1,800  rpm,  the  modula¬ 
tion  fr<>(|uency  reaches  60  cps.  In 
the  presence  of  some  distortion,  a 
I  new  sivrnal  with  a  freipiency  of  ap- 
luo.vimately  :!0  cps  is  formed,  which 
causes  beats  with  the  desired  siy'- 
]  nal.  Occasionally,  noise  created  by 
'  vai-^iiijr  contacts  in  control  surface 
j  liinyes  has  also  been  observed. 

!  To  minimize  iynition  noise  and 
'  propeller  moilulation  interference, 
the  bandwidth  of  the  tlO-cjis  channel 
!  of  the  sijrnal  resolving  unit  should 
i  be  so  narrow  as  to  correspond  to 
j  the  respon.se  time  desired,  say  one 
cps  or  less,  Howevei',  to  allow  for 
i  necessai’y  tolerances  in  siyrnal  fre- 
'  i|uency  and  receive)'  components,  a 
total  bandwidth  of  about  1?  cps  has 
been  found  piactical.  The  lillerinjf 
has  beeji  obtaineil  uitb  two  .sta^^es 
ot  yam  euiplo\  my  lieyati\e  feed 
liack  Ilnonyb  In  idyed- T  units,  one 
[  beiny  tuned  to  2ft  ciis  .'tnd  the  other 
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uiumm  liBiiMTORiEs,  m. 

BOONTON,  NEW  JERSEY,  U.  S.  A. 


rile  onl-landmy  cliaracleri'l ic  ol  the  Model  .1)1  >  I  .leciromc 
Nollmeler  i-  il»  abililx  to  pro\  ide  absolute  indication  oi 
transient  or  pnl-e  \oltayes  of  short  duration.  |{eliable  in¬ 
dication  of  pnl'i's  a  lew  microseconds  wide  repeated  onK 
l<l  t ime-  per  second  i-  re.ulilx  obtained  with  t bis  in- 1 rumen t . 
riic  \  oltmeter  is  pre-calibr.ited.  compact,  ea-v  to  operate 
.mil  observe.  I'o-itive  and  neyative  peak-  are  reyi-tereil 
over  the  ranye  ol  .(Dll  volt  to  |)MMI  volt-,  peak  to  pe.ik. 
Itec.nie  ranye-  and  a  loyaritbime  -cale  output  meter  .ire 
eb.iracteri-t ic  feature-,  alony  with  a  -eparatelv  avail.ible 
biyb  y.iin.  vv  iile-baiul  amplilier. 

s,.,i,/  fnr  ISuIhlin  \n.  /_• 


ERIE  GP  CERAMICQNS 


DO  NOT  BREAK 
IN  ASSEMBLY— SERVICE 


Erie  General  Purpose  Ceramicons  became  favorites  m  the  industry 
when  TV  sets  were  still  a  negligible  part  of  total  output.  The 
qualities  which  recommended  them  for  by-passing  and  coupling 
applications  which  were  not  frequency  determining  in  radio 
receiving  sets,  become  even  more  important  in  television  assembly. 

Erie  "GP”  Ceramicons  are  rugged  and  compact  Tubular  form 
and  phenolic  insulation  provide  extra  sturdiness  that  withstands 
rough  handling  both  in  installation  and  in  service. 

General  Purpose  Ceramic  Condensers  are  economical  because, 
by  limiting  them  to  definite  capacity  values,  they  can  be  manu¬ 
factured  in  quantity  without  sacrifice  of  quality. 

They  are  made  in  insulated  and  non-insulated  styles,  in  popular 
capacity  values  up  to  10,CXX)  MMF.  Write  for  detailed  information 
and  samples. 


ERIE  RESISTOR  CORP.,  ERIE,  PA. 

LONDON,  ENGLAND  •  •  TORONTO,  CANADA 
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i^dspeaker 


TUBES  AT  WORK 


(continued) 


l)(‘injr  tiiiu'd  to  HI  cps. 

The  filterinjr  section  is  followed 
by  two  saturated  stasres  producinjr 
a  sipiare  wave.  This  square  wave 
is  differentiated  in  an  R-(’  circuit. 
The  end  tube  in  this  channel  is  bi¬ 
ased  beyond  cutoff  to  permit  only 
the  positive  peaks  to  i)ass  and  make 
the  radial  deflection  mark  on  the 
screen.  In  this  way.  a  pip  with 
sharp  corners  at  the  bottom  is  pro¬ 
duced. 


liiiiiiiiii)  Liiviilhi  r 


The  omni-ransre  receiver,  as  de- 
si-ribed,  is  also  fitted  for  use  with 
the  new  phase-comparison  type  run¬ 
way  localizers.  These  work  in  a 
similar  way  as  the  traditional 
9(t  15()-cps  type,  bit  the  90  and 
ISO-cps  modulation  is  replaced  with 
a  HO-cps  si);iial  and  a  reference  sig¬ 
nal.  of  the  same  type  as  in  the  omni- 
stations. 

The  HO-cps  sijrnal  is  in  phase 
with  the  reference  on  the  I'd't 
side  of  the  runway  when  approa'  h- 
injr  the  airfield  and  180  dejrrees  out 
of  phase  on  the  rijrht  side.  Conse- 
(piently,  without  any  chanjres  in  the 
receiving  eipiipment,  such  a  trans¬ 
mitter  should  produce  a  straight 
north  or  south  indication  on  the 
scope,  depending'  upon  the  airplaiu* 
location  with  respect  to  the  runway 
l(K-alizer  beam.  The  ilistance  to  the 
correct  path  is  measured  by  the 
amplitude  of  the  sifrnal. 

With  the  e.xception  of  turninp-  the 
picture  ninety  de>rrees.  it  is  there¬ 
fore  desirable  to  make  it  re>rister 
the  size  of  the  l?0-cps  si^qlal.  To  do 
this,  the  sitrnal  is  taken  out  of  the 
last  filter  staire  and  fed  to  the  hori¬ 
zontal  dellection  plates,  while  the 
reference  siirnal  is  retained  on  the 
vertical  jilates.  the  necessary 
switching  beinir  done  by  a  relay. 
The  picture  obtained  this  way  is  a 
vertical  line  which  is  inclined  to  the 
riirht  or  to  the  left,  dependinj.''  upcpii 
whether  the  craft  is  on  one  side  of 
the  runway  or  the  other. 


PREaStOAi-BUiLT 


SPECIFICATION 


A  speaker  of  unique  versatility. 
Designed  and  built  with  Good¬ 
man's  tradition  of  excellence. 
Its  performance  and  ideal  fre¬ 
quency  response  have  placed 
this  unit  in  the  forefront  of 
medium  heavy-duty  loud¬ 
speakers. 


TVPf  T/2 


12  5/16' 


Overoll  Diometer 


Overall  Depth 


Fundamental  Resonance 


Voice  Coil  Impedance  IS  ohms  at  400  cps 
Maximum  Power  Capacity  12  watts  Peak  A  C 


145000  Lines 


N«t  Weight 


tffiC'fhC 


I'lnralroii  l{«‘pla<'4>  Vibrator 

The;  ciKCtTT  of  an  electronic  con¬ 
verter  that  sui>plies  alternating 
current  for  powering  radio  and 
other  electronic  units  is  shown  in 
the  diagram.  It  operates  from  a 
six-volt  battery  and  contains  no 


GOODMANS  INDUSTRIES  LTD.,  Lancelot  Road,  WEMBLEY,  Middlesex,  ENGLAND 
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Irvington  11,  Now  Jersey 

Atlofilo;  loltimorc;  lerhel^y;  llueficld.  W.  Vo.;  loston;  Chorlottc;  Chica90;  Clevtiqnd;  Dollos;  Denver;  Detroit;  Lot  Angelet; 
New  Hartford.  N  V.;  New  Orleans;  Philodelphia;  Fitttbur9ti;  fortland.  Ore  ;  It.  Lowit;  Seattle;  Hamilton,  Ont  ,  Conodo. 


AutKoriied  dittributori 
Milwouhee;  Minneapol 


Here's  •  new  Irvington  insulating  material  that’s 
important  to  investigate  now.  Important  because 
it  makes  possible  the  use  of  Fiberglas  (Class  B 
Insulation)  at  a  cost  substantially  lower  than 
formerly.  Important  because  it  provides  in  a 
standard  product  the  combination  of  higher  dielec¬ 
tric  strength,  greater  flexibility  and  high  mechani¬ 
cal  strength  desired  in  many  specific  applications. 

In  making  Varnished  Fiberglas  Style  OW, 
Irvington  employs  base  cloth  woven  by  a  new 
principle  that  permits  the  woven  fiberglas  to  carry 
more  insulating  varnish.  Not  only  test  results,  but 
actual  applications  have  proved  its  advantages  in 
such  services  as  core  wrappings,  field  coils  and 
punchings.  It  is  available  in  black  or  yellow,  in 
thicknesses  of  .007",  .010",  .012";  in  rolls  25  and 
50  yards  long;  approximately  36"  wide;  tape  in 
widths  from  V2  "  up.  Write  today  for  test  reports, 
further  details,  and  samples. 

TM  Spj  U  S  Pa'  ni  hy  o-.n,  Corning  f  b.rgloi  Co 


/  ;■ 

VARNISHED 

FIBERGLAS"^  ^ 

Style  OW  Insulation 
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QaAe>  (leUaunoHi 


Purchasing  Agent:  "\  thought  this  was  a  first  class  place  to 
eat.  Just  look  —  paper  napkinsl" 

Chief  Draftsman:  "You  should  talkl  Over  at  the  plant  you 
expect  my  department  to  produce  useful  drawings  on 

perishable  tracing  paper  instead  of  permanent  Arkwright  _ J 

Tracing  Clothl" 


I  S.mple  thyratron  circuit  provides  hiqh- 
I  vollaqe  a-c  output 

! 

!  supply.  putfiit  hits  been  applied 
'  fur. 


TUBES  AT  WORK  (continurdi 

mu%iii>f  parts. 

Other  types  of  tulK's  than  the 
2(151  shown  may  operate  as  well, 
('old-eathode  types  might  permit 
instant  starting  and  no  jiower  loss 
in  heiiting  the  filament.  The  in¬ 
ventor  of  the  cireiiit,  Carl  K. 
I’eterson  of  I.os  .Angeles,  Califor¬ 
nia.  has  used  a  CTC  universal  out¬ 
put  transformed  as  L  and  L  ,  with 
the  0  to  8-ohm  tap  as  L.  and  8  to 
500-ohm  tap  as  L,.  Low  ohmiv  re¬ 
sistance  and  high  inductance 
would  provide  greater  output.  The 
circuit  may  he  of  interest  to  de¬ 
signers  of  truly  portable  television 
receivers  as  a  picture  tube  anode 


As  vital  as  each  expertly  drawn  plan,  is  the  material 
which  receives,  reproduces  and  preserves  it.  For  this 
important  purpose,  the  matted  fibers  of  paper  cannot 
compare  with  the  selected,  uniform,  new  cotton  fibers 
woven  and  bonded  into  Arkwright  Tracing  Cloth! 

Use  Arkwright,  even  for  preliminary  or  one- job  draw¬ 
ings  that  may  be  urgently  needed  for  future  use  or 
reference.  That’s  the  safer,  thriftier  way! 

Prove  to  yourself  the  extra  worth  and  work  ability 
of  Arkwright  for  all  drawings.  Send  for  generous 
working  samples.  Arkwright  is  sold  by  leading  draw¬ 
ing  material  dealers  everywhere.  Arkwright  Finishing 
Co.,  Providence,  R.  I. 

The  Big  Six  Reasons  Why 
Arkwright  Trating  Cloths  Excel 

1.  Erotures  re-ink  without  feothering 

2.  Prints  ore  olwoys  sharp  ond  clean 

3.  Tracings  never  discolor  or  go  brittle. 

4.  No  surfoce  oils,  soaps  or  waxes  to  dry  out. 

5.  No  pinholes  or  thick  threads. 

6.  Mechanical  processing  creates  permoneni 
transparency. 

ARKWRIGHT 


With  switch  Sj  closed  and  S,  de¬ 
pressed  momentarily,  current  will 
tlow  from  the  liattery  through  L 
and  /i.  The  current  is  limited  in 
value  by  the  resistance  A’  and  the 
resistance  of  the  inductive  wind¬ 
ing.  When  ,S’  is  opened  and  left 
in  that  position,  an  induced  volt¬ 
age  appears  across  ('  and  tube  V. 
This  voltage  will  be  in  .series  with 
the  battery,  and  will  either  aid 
or  oppose  the  battery  voltage  on 
each  iilternate  cycle. 

When  both  ;ire  in  a  jiositive 
direction  with  respi'ct  to  the  anode 
of  the  tulie,  the  voltage  will  be 
sufficient  to  ionize  the  gas  and 
the  tube  will  then  conduct  current 
in  that  one  direction.  The  gas- 
I  filled  tulie  may  he  considered  iis  a 
j  switch  of  zero  resistance,  and  a 
'  back  emf  of  about  5  volts.  There- 
'  fore  both  the  induced  current  and 
current  from  the  battery  will  tlow 
in  the  circuit. 

When  the  induced  voltage  plus 
the  battery  voltage  falls  to  about 
12  volts,  the  tube  will  extinguish 


TRACING  CLOTHS 

AMERICA'S  STANDARD  FOR  OVER  2S  YEARS 


and  thus  effectively  open  the  cir¬ 
cuit.  With  the  circuit  open,  the 
field  in  A  will  collapse,  the  in- 
I  duced  voltage  will  ionize  the  tube 
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Weight 
(Approx  ) 


Motor 


This  table  f^ives  the  essential  vhararterisiics  of  Anna  Synchro 
Vnits.  The  infortnatnm  may  snuiiest  ajiftlu  ntums  of 
these  ctmiponents  to  your  designs. 


[|  I'ODtrol  t  I'.lrt  trii  a!  Hi 

fnr  NoKiim  prohlniiv  in\n)\n 


MttA  AftMA  IlKTIICAL  ttSOlVtO*  AIMA  STNCHtOt  AKMA  IMOUaiON  MOTOIS  AtMA  tMOWCTIOM 

Pt90VCTI  OtNilATOtS  AIMA  MfCNAMCAL  OiPmCNTIAlS  AAAIA  AltltNATINO  VOlTAOf  COM^AtATOt 

•ClfASEt  COMfUriNO  MKHANtSNiS  INOVSTtUl  CONTtOiS  nAlllIZAIION  OfVICIS  NAVlOATIONAi 

F9i  EQUIfMCNT  IIMITION  AUTQMATK  iNSffCTtON  SVSTIM 

PAIVATE 

WiitTAV  *  ^*******^  ^  Anna  potonH  Not.  2.4A5.A24  onrf  2,4A7.A4A.  IkowM  wforiwtlaw  ovoilahlx. 


l*ou  er  Supply  115  volt,  Siii>jK*-l‘Iias«\ 

f  iMu  rriirri/  Accurate  Mountintx 
tliruiiuli  coiu'ciitru 
An  tiratrhf  -  (Irtnoul,  I  nu  - 
slt.itt  (‘vtciiMoiis.  with  taiMTS 

or  rlaiiips. 

Hr  rir/nt;v.  ( Tree  Vnits),  arc 

Anna  aliradv  um**!  hi  o\«*r 

l.(HH)  (MHI  iiiiitN, 

New  *'Teels*'  for  Industrial  Destgnerf 

!t  inav  paN  \ou  to  rr-t  \aiiiino.  in  tlu‘  liylit 
of  iIh  m  hmli-art  nrat  \  \inia  Smk  hros.  in- 
sti iiiiM'iit.itton  pioit  <  Is  OIK  a!iaii<lorK’<l 
iMiaiiM*  ot  tlir  hiiiitatioiis  o!  a\.iilal)ie 
C'OMi|>onrnts. 

Use  These  Other  Arma  Components,  Too 

T.K'lioijM  ti  r-tN  |)o  liuliii  tion  (a  niTators  for 
lii*uh  ix  rlonnaiici'  in  xtxo  sxstt-ins.  two* 


Voii  arc  innfed  to  ret/ucst  u  haf4‘i  cr  infortnatum  f/oii  may  need  to  expittre  the  possibilities 
iff  tnaknm  nsr  of  any  Arrna  pttuhot  tihit  li  has  In  t  n  n  lnised  frotn  security  n  vfrirfion.v. 

ARMA  CORPORATION 

2S4  l«ih  STREET.  BROOKLYN  Tl,  N.T 

SUBSIDIARY  OF  AMERICAN  BOSCH  CORPORATION 


Arma  Synchro  Units  Meet  Tomorrow’s 
Industrial  Instrumentation  Needs 


To  Top  Flight 
Development,  Design 
and  Instrumentation 
Engineers: 


]irr\ions]\  rrstrirtrd  so  that  iiiaii>  oimi- 
iK-i Ts  liaM-  nt\rr  had  an  op|virtnnitv  tO 
(onsiih  r  applit  atioiis  o{  ihnii  to  iiistni* 
inrntation  .nui  tlrs|^n  prohlrins. 

Accurate 

Conihinations  of  thrsr  sxiu  hro  units  will 
traiisinit  with  hiiih  aemraev.  iotar\  ino- 


I  Ih-so  hvo  Ann. I  Smk  hro  I  nils  an*  do¬ 
st  mud  and  hndt  to  ojk  i  ati  m  <  unitt  I y,  n  ith 
ntiuitnutn  sert  u  iui:.  I  ho  stand. ir«ls  ot  .k  «  n- 
i.u  % .  .ind  n  sist.iiu  o  to  \  ihration.  sIkk  k  .ui<l 
hiuh  th.ii  tin  A  wonl«l 


tion  .<iid  fxisition.  1  hoy  will  indu  ate  tho 
siini  or  dilh  roiKo  of  {xisition  or  rotati«>n. 
I  hioimh  all  Arin.i  i-ontrol  tr.nislornM-r. 
tin  \.u\iin!  \oltam  s  of  a  smk  hro  svstiMii 


More  Advantages  of  Armo  Synchros 

Ctmsi  rcativc  Tlct  fruaJ  Orsii^n.  I.ow 
]X)wrr  1  onsnniption.  low  tt  inix  r.itnn' 
riso.  l.irm*  r  roop.im'  distaiirrs  ind  .nr 
Uaps.  I  ">(H)  \olt  insnl.ition,  low  loss 
l.iniinatioiis. 


tht‘  2(HI  im  h  toll  s(  n)x-  at  Mt.  l*aloinar. 


{iroiision  Mrc  h.tnu  .d  Diticronti.ds  tor  coin* 
]>ntrr  a^iplu  .itioiiN. 


Armo  follows  through  to  Realitiot 

I'or  o\«T  >0  vrars  Anna  Corjxiration  lias 
Ihi-ii  <|ni('tK  t.ikiin:  on  (niidi-r  wr.tps) 
ono  coinplrx  (loM'lopnirnt  and  disiizn 
prolih  in  .iftrr  anothiT  for  tho  V.  S.  niili- 
tar\  rst.ihlishniont'i- piohliMiis  (oiKt'rnod 
with  in*itninH*ntation.  W'hrn  Anna  fin- 
islu  s.  thf  prohli  in  is  not  only  solvod  hut 
tho  .u-tn.d  (*i|ni])inriit  to  do  tlio  job,  built. 


Open  Circuit 

Type  Primary  Excitation 
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PACK  8  SCREWS 

ONE 
AT  A 
TIME 


OR  8  SCREWS 

AT  ONCE 


PRE-COUNTED 

in  any  number  or  supplied 
uncut  on  spools 

COLOR-CODED 

for  size  or  material 


AVOIDS  LOSS 

cannot  roll  away 


PROTECTED 

points  and  threads  covered  if 
you  wish 

PRINTED 

with  your  name 

NO  MISTAKES 

eliminates  human  error 


\yAPWD! 

^SCREWS 


. . .  the  sure,  rapid,  and  economical  answer  for  the  manufacturer  who 
must  include  a  specific  number  of  screws  with  his  packaged  product. 
Holtite  Taped  Screws  eliminate  the  tedious  and  costly  process  of 
counting  screws  by  hand.  They  save  the  expense  of  envelopes  or  bags. 
They  allow  the  packer  to  put  the  exact  number  in  the  package  —  in  a 
single  operation  —  without  a  chance  for  error!  For  free  sample  and 
estimates,  write  to 


1904 
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TUBES  AT  WORK  (continued) 

and  the  cycle  wil  repeat  until  Sj 
is  opened.  The  entire  circuit  is 
analogous  to  that  of  an  ordinary 
ignition  circuit  with  the  exception 
that  the  breaker  points  are  re¬ 
placed  by  the  gas-filled  arc  tube. 

The  outiuit  of  the  transformer 
may  be  rectified  and  filtei'ed  in  the 
usual  manner.  The  unit  has  been 
used  to  operate  an  ordimiry  a-c 
radio  with  t>\'t;  output  tube,  and 
the  eneigy  is  sutlicient  to  operate  it 
in  a  satisfactory  manner  with  good 
volume  on  local  stiitions.  There  is 
no  noise  or  hum  pre.sent  in  the  out¬ 
put. 

l  llrusoiiir  (p«‘ii«‘ralor  f»»r 
(!liiii<‘s 

()NK  of  a  series  of  ultrasonic  gener¬ 
ators  I'ecently  developed  for  indus¬ 
trial  production  and  laboratory 
work  is  a  model  designed  for  con¬ 
tinuous  tlow  processing  of  liquids  in 
manufacturing  applications.  A 
.second  model  announced  is  a  clini¬ 
cal-laboratory  ultrasonic  generator. 

Principal  feature  of  the  latter 
e(iuipment  is  the  convertible  trans¬ 
ducer  for  transmitting  the  high-fre¬ 
quency  vibrations  to  the  skin  of  the 
liatient,  or  to  the  specimen  of  tissue 
or  other  material  under  treatment. 
The  transducer  is  connecteil  to  the 
generating  unit  by  a  coaxial  cable 
carrying  low-voltage  (less  than  100 
volts)  high-frequency  current. 

The  base  of  the  ti'ansducer  com¬ 
prises  a  transparent  Lucite  tube, 
surrounded  by  a  ring  containing  the 
primary  winding  of  the  step-up 
Tesla  coil  from  which  a  handle  pro¬ 
jects,  with  the  connecting  cable 
leading  in  through  it. 

Inside  the  tube  is  the  secondary 
winding  of  the  stei)-up  coil.  The 
crystal  is  mounted  above  the  secon¬ 
dary  coil  upon  nylon  rods,  between 
Bakelite  and  glass  di.scs.  The  tube 
is  closed  by  a  cap  containing  a 
Bakelite  diaphi'agm  0. 01-inch  thick, 
mechanically  connected  with  the 
vibrating  crystal  by  oil  which  fills 
the  entire  assembly.  This  dia¬ 
phragm,  placed  against  the  skin  of 
the  patient  under  treatment,  effec¬ 
tively  transmits  the  ultrasonic  vi¬ 
brations  generated  by  the  crystal. 

A  second  Lucite  tube  is  provided, 
which  may  be  .screwed  to  the  top  of 
the  base  assembly  and  filled  with 
oil,  into  which  a  test  tidie  or  other 
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}j0ADC  iliMti 

TRANSFORMER  SERIES 


Provides  Famous 


ADC  Quality  at  Low  Cost... 

The  unvarying  high  quality  of  ADC  trans¬ 
formers  has  been  recognized  by  electronics 
engineers  through  the  years.  The  result  has 
been  consistent  reorders  whenever  specifica¬ 
tions  call  for  dependability  and  close  tolerances 
over  wide  frequency  ranges. 

This  excellent  record  for  quality  results  from 
experience  and  training  in  transformer  design 
and  a  careful  system  of  production  testing  in 
the  ADC  plant.  Modern  production  methods 
and  the  use  of  only  quality  materials  are  a 
must  in  all  ADC  transformers. 


iVOVV’.'  A  neiv  line  of  transformers  has  been  de¬ 
signed  to  meet  a  present  day  industry  need 
for  high  transformer  quality  at  loner  prices. 


YEOMAN  Series  for 
Quality  at  Lower  Price 

This  is  a  new  ADC  transformer  line  for  all  types 
of  applications;  i.e.,  input,  output,  bridging, 
power  transformers  and  chokes. 

Open  frame  construction  has  been  substi¬ 
tuted  for  hermetic  seals,  and  other  design 
changes  have  been  made  in  the  interest  of 
economy.  The  industry  will  find  many  appli¬ 
cations  for  the  accurate,  dependable,  trouble 
free  performance  of  ADC  transformers  at  the 
new  Yeoman  price  range. 


Industrial  Series 

1  Dependable  at  lower  cost. 

2.  ±  1  '/j  db  from  50  to  1 0,000  cps.  . 

3  Minimum  insertioft  loss 

4  Some  construction,  insulotlon  ond  impregnotion  os  Quality 
Plus  series 


gendfor  r 

yourCo0 


Yeoman  Series 


The  Yeoman  series  is  o  new  line  of  low* 
price  transformers  not  previously  offered 
by  ADC  Tronsformers  in  this  series  in* 
dude  some  feotures  of  both  the  fomous 
ADC  Quality  Plus  ond  Industrial  lines  in 
open  frame  construction  with  flexible  leods 


Quality  Plus  Series 


'  ±'/jdb  30-15.000  cps,  all 

■ 

2.  low  transmission  loss. 

3  Excellent  longitudinol  balance 

4  Top  or  bottom  mounting 

Silver  ploted  terminals 

High  permeability  mu-metol  shielding 

Highest  grade  insulation  materials. 


See  specification 
outlines  on  this 
page.  Then  write 
for  your  new  ADC 
catalog  today. 


dtc  "pOtcAt 


(ADC) 


f4u«U»  DEVELOPMENT  CO. 

2847  13th  Avenue  South,  Minneapolis  7,  Minn. 
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SiinplifitMl  M«‘UMir«‘iiieiil 
of  /,  iiiid  k 


$1,500  inventory  abolished  -  j  TUBES  AT  WORK  (continued) 

at  a  cost  off  $4.46!  I  vessel  eontainitiK  either  solid  or 

li(iuid  material  to  be  treated  may  be 
immersed.  ThrouKh  thi.s  feature  of 
convertibility,  the  equipment  is 
readily  adapted  to  most  require¬ 
ments  of  clinical  or  laboratory 
I  work. 

i  The  jreneratinjt  unit  contain.s  a 
I  .self-excited  o.scillator  which  is 

coupled  to  the  crystal  circuit  and  is 
frequency-controlled  by  it.  Thus 

the  freipiency  of  the  o.scillator  i.s 
prevented  from  drifting  out  of 
phase  with  the  natural  period  of  the 
crystal,  assurinfr  constant  and  max¬ 
imum  enerjry  delivery.  Power  con¬ 
trol  is  adjustable,  and  is  metered  in 
the  crystal  circuit. 

Standard  freiiuency  of  the  jrener- 
ator  is  4.50  kc,  with  alternate  crystal 
and  coil  available  for  quick  con¬ 
version  to  900  kc.  Other  fre(iuen- 
cies  are  available  upon  special  order 
from  the  manufacturer.  I’ltrasonic 
Knirineerinjr  Co.,  Maywood.  111. 


With  more  than  700  vacuum  tub«*s  mH‘d<*<l  by  industry,  a  lub<‘  distrilmtor  would  find 
profits  consumed  by  I(K)',  inventories.  Mut  by  ordering  tula-s  as  ms'ded  via  Air 
Kxpress.  he  bolds  st<K-ks  to  2.')' ^ .  Kxample;  ()rd»-rs  I  ..iIMt  lubeat  9  A. M.  from  sup¬ 
plier  ‘>(M(  miles  away.  Delivered  to  customer  6  l“.M.  same  day.  U>  lbs.;  cost,  I.  W». 


Remember,  $4.46  imluiM  sjx-edy  pick¬ 
up  and  delivery  service,  too.  A/orc  pro¬ 
tection,  tMsause  you  gi-t  a  reieipt  for 
every  shipim-nt.  Air  Kxpress  is  the 
world's  fastfst  shipping  service. 


Your  Air  Express  shipments  go  by  the 
Scheduled  .Airlines  direct  to  over  1  ,(MK) 
airisirt  cities;  faste.st  air-rail  for  22.(KK) 
off -airline  offices.  Shipments  keep 
moiinn  with  'round-the-clock  service. 


FACTS  on  low  Air  Express  rates 

U>8.  of  machim*  parls  goes  (»0()  mih^s  for 
carton  of  new  styles  g«K*s  I  MMl  rniit.^  for 
(Kvery  kiii<l  t>f  business  finds  Air  Kxpress  pays.) 

Only  Air  Express  gives  you  alt  these  advantages:  S|M*cial  pick-un  and  de* 
liverv  (it  ni>  i'xtrn  ctKt.  Yitu  f’ct  a  rvvt'ipt  for  crery  shipment  an<t  deliverv  is 
pn>vi*d  b\  signature  of  I'onsigiUH*.  <  )ne  carrit*r  ri*s|xnisit»ilit  v.  Assured 
oroteetion,  t<xi  valuation  coverage  up  to  $"»()  without  extra  cltarge. 
Pratticallv  no  limitation  tm  si/.e  or  weight.  For  hist  shipping  aclit>n. 
phom*  Air  Kxi)ri*ss  I)ivisit»n,  Kailway  Kxpri*ss  Agency.  And  s|H*ctfy 
■‘Air  Kxpress  delivery”  on  orders. 


To  KMt’l.OY  inductively-coupled 
circuit.^  in  electric  wave  filter.s 
and  the  like,  it  is  necessary  that  the 
value  of  the  self  inductance  of  the 
inductors  and  the  coetlicient  of 
coupling  be  known.  The  instru¬ 
ment  described  here  renders  this 
information  quickly  and  with  accu¬ 
racies  generally  better  than  1  per¬ 
cent. 

The  freipiency  at  which  measure¬ 
ments  are  made  is  25  kc.  Values  of 
inductance  between  0.9  eh  and  1.2.34 
h  can  be  measured,  and  the  useful 
range  for  v;ilues  of  coU|>ling  coetli¬ 
cient  I:  is  from  about  9. 00.5  to  0.995. 


AIR  EXPRESS,  A  SERVICE  OF  RAILWAY  EXPRESS  AGENCY  AND  THE 

SCHEDULED  AIRLINES  OFTHEU.S. 


Hr  si  [III  C’loisidr  I  Ilf  ions 

Two  methods  for  measuring  the 
value  of  k  were  considered  for  use 
in  the  instrument.  The  first,  the 
method  which  re(iuires  a  knowl¬ 
edge  of  the  self-inductance  values 
of  the  two  windings  and  the  effec¬ 
tive  resistance  of  the  two  windings 
connected  together  in  either  series 
aiding  or  opposing,  or  parallel  aid¬ 
ing  or  opposing,  was  discarded  be¬ 
cause  three  separate  measurements 
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ROSIN  CORE  solder 


Look  for  the  orange  package 
sally  popular  solder  for  use  in  electrical 
applications  where  bonding  must  be 
secure  and  free  from  corrosion. 


The  flu:-,  is  in  the  solder  .  .  . 
you  need  is  heat!  Federated  Rosm 
Core  Solder  is  available  in 
1,  5,  and  2()-pound  sizes. 
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Federated  makes  eirry 
commercial  solder  .  .  . 
Asarco  Body  Filler  Metal,  acid-core,  solid 
ire,  spray -gun,  and  bar . ,  .  purit\  and  composition 
guaranteed  b\  the  world's  leading  supplier  ot  solder. 


METALS 

Division  of  AMERICAN  SMELTING  AND  REFINING  COMPANY 
120  Broadway,  New  York  5,  N.  Y. 

OFFICES  IN  PRINCIPAL  CITIES  ACROSS  THE  NATION 


7 


1 


!  ' 


AMERICAN  PHENOLIC  CORPORATION 

1830  SO.  54TH  AVENUE 
CHICAGO  50.  ILLINOIS 


TUBES  AT  WORK 


(continued) 


FIG.  1— Basic  Maxwell  bridge  circuit  used 
in  British  L  and  Jr  bridge 


wen*  necessary,  and  the  accuracy 
for  low  values  of  k  was  had. 

The  method  used  depends  on  the 
chanjre  in  effective  inductance  of 
one  windinjr  when  the  other  wind¬ 
ing'  is  open  and  short-circuited. 
Only  two  separate  measurements 
are  necessary,  and  the  accuracy  of 
this  system  is  usually  of  a  hifrh 
order. 

If  the  etfective  inductances  of  the 
primary  winding  with  the  second¬ 
ary  open  and  short-circuited  are 
and  L.c  respectively,  then 


CON  HECTORS 
Operate  Cwitineevslr  at 
Destructive  Temperatures 


The  inductance  values  of  and 
L.r  may  be  measured  separately  on 
a  suitable  bridne  and  the  value  of 
k  calculated ;  or  on  a  special  bridjrc, 
one  of  the  resistance  arms  may  be 
calibrated  directly  in  values  of  k. 

Consider  the  Ma.xwell  bridge 
shown  in  Fig.  1.  With  R  set  at 
ma.ximum  resistance,  r  =  O,  and 
the  transformer  secondary  open, 
the  bridge  is  balanced  by  means  of 
C  and  R,.  The  .secondary  is  then 
short  circuited  and  the  bridge  re¬ 
balanced  by  means  of  R,  and  R„  and 
the  change  in  R  will  be  r.  Assum¬ 
ing  that  the  dissipation  in  the 
secondary  is  zero  and  that  no  self 
capacitance  is  pre.sent,  the  effective 
primary  inductance  falls  from  L„ 
to  Lf  i\  —  k').  It  may  then  be 
l)roved,  from  the  balance  equations 
for  each  condition,  that  k  —  r  R  ; 
then  k  is  directly  i)roportional  to  r, 
and  R  may  be  calibrated  linearly 
in  values  of  k. 

So  far  it  has  l)een  assumed  that 
no  secondary  dissipation  or  winding 


For  aircraft  firewall,  jet  engine,  thermocouple  and 
other  high  temperature  installations,  Amphenol  offers 
the  best  heat-resistant  and  vibration  and  shockproof 
electrical  connectors.  Connectors  are  of  a  unique  one- 
piece  design  manufactured  of  steel  protected  by  cadmi¬ 
um  plating.  Ceramic  dielectric  inserts,  shock  mounted, 
protect  the  contacts  at  abnormally  high  temperatures. 

With  silver  plated  contacts,  circuit  continuity  is  not 
impaired,  and  selected  alloys  retain  spring  tension  and 
function  with  lowest  milivolt  drop. 

Amphenol  Firewall  Connectors  have  been  subjected 
to  the  full  C.A.A.  requirements  and  have  continued  to 
operate  efficiently  long  beyond  the  test  time  limit.  Am¬ 
phenol,  again,  has  given  the  aircraft  industry  a  new 
contribution  to  safety  in  the  air.  Amphenol's  Firewall 
Connectors  are  also  an  indispensable  new  tool  for  high 
temperature  industrial  applications. 


H'rtte  to  Department  J  on  Company  letterhead  for 
Amphenol  Catalog  A-l  and  the  supplement  A-l-B,  a  comprehensite  listing 
of  preuall  lonnetlors. 
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\sh  prevention 


.  .  .WITH  AN 
ASSIST  FROM 


telechRon  timing  motors 


Preventing  aircraft  failures  tomorrow  depends 
on  knowing  exactly  what  causes  them  tixiay. 
Thai’s  why  so  many  modern  planes  carry  a  sure- 
to-survive  witness  that  tells  what  mechanical 
malfunction  betrayed  the  pilot's  skill.  It’s  the 
amazing  new  Flight  Recorder  that  charts  a  contin¬ 
uous  log  of  the  variables  that  might  cause  a  crash. 


THE  FLIGHT  RECORDER 
MUST  STAY  ON  TIME 


The  heart  of  this  pilot’s  loyal  supporter  is  a 
Telcchron  Timing  Motor  .  .  .  instantly,  constantly 
synchronous.  Only  such  an  accurate,  trouble-free 
motor  could  be  trusted  to  time  the  chart  that 
shows  the  aircraft  industry’s  planners  how  to  add 
cver-increasing  safety  to  the  age  of  llight. 


■ 


IS  YOUR  TIMING  OFF? 

You,  too,  can  control  or  record  your  variable 
factors  with  the  ultimate  in  accuracy.  Just  call  in 
a  Telechron  application  engineer.  Drawing  on 
the  broadest  experience  in  the  industry,  he  can 
probably  show  you  how  a  standard  Telcchron 
motor  can  do  your  job.  Consult  him  early  in  your 
planning  for  big  savings  in  time  and  money. 
TELECHRON  INC.  AGcneral  Electric  Affiliate. 


ALU  TELEC^ 


-\  IMSTANTUY 


TELECHRON  INC 

40  Union  Street 
Ashland,  Massaeluisetts 

Please  send  me  information  on  sizes  and  types  of  Telechron 
Synchronous  Motors.  My  possible  application  is: 


Instruments 

Timers 

Electric  .Appliances 
Cost  Recorders 
Advertisinij,  Display  Items 
Juke  Boxes 
Air  Cionditionin^  & 
Heating  Controls 


Communications  Equipment 
Other  (please  fill  in) 


n 

□ 

□ 

□ 

□ 

□ 


D  □  Please  send  new  Catalog 


COMPANY 


ADDRESS 


CITY 

Bh  state 
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Specials  for  the 

PRICE  OF  A  STANDARD 


because  all  130  relays 
are  built  from 

Standard  Interchangeable  Parts 

Like  words  made  from  an  alphabet,  VX’ard  Leonard's 
complete  line  of  1  30  Relays  is  built  to  one  basic  design 
which  permits  using  standard,  interchangeable  com- 
pt)nents— fingers  (A),  blowouts  (R),  contacts  (C),  for 
example. 

For  single  pt)le,  double  pole,  three  pole,  or  whatever 
is  needed.  Ward  Leonard  engineers  select  from  mass- 
produced  components  to  give  you  the  results  of  a 
special  for  the  price  of  a  standard. 

XX'rite  for  Bulletin  1.30.  Ward  Leonard  C!o.,  31  South 
Street,  Mount  V'ernon,  N.  Y.  Offices  in  Principal  cities 
of  U.  S.  and  Canada. 


ELECTRIC  COMPANY 

Otoxtit 

RCSISTOHS  •  imCOSTATS  •  NLAYS  •  COMTIKM.  DeVICC:> 


TUBES  AT  WORK  (continued) 

self  eapafitance  is  present.  The 
precise  determination  of  the  errors 
in  the  measurements  of  k  intro¬ 
duced  by  these  s{)urious  elements  is 
complicated,  and  it  is  usually  surti- 
ciently  accurate  to  determine  sepa¬ 
rately  the  errors  introduced  by 
these  two  sources. 

The  error  introduced  by  dissipa¬ 
tion  in  the  secondary  depends  on 
the  Q  of  the  secondary  windintf- 
As  a  typical  example,  the  error  in 
measurement  will  be  less  than  1 
percent  if  the  value  of  Q  is  greater 
than  7  at  the  freciuency  at  which  the 
measurement  is  made.  This  source 
of  error  tends  to  give  a  measured 
value  of  k  which  is  lower  than  the 
actual  value. 

Self  capacitance  in  the  windings 
introduces  an  error  which  tends  to 
give  a  value  of  k  which  is  largei' 
than  the  actual  value,  and  will  be 
greatest  when  the  measuring  fre- 
(jiiency  is  eipial  to  the  self-resonant 
fre<iuency  of  each  winiling.  F'or 
less  than  1  percent  error  as  a  result 
of  self  cai)acitance,  the  self- 
resonant  frerpiency  should  be  at 
least  ten  times  the  measuring  fre- 
ipiency. 

Firrors  introduced  by  interwind¬ 
ing  capacitance  are  usually  very 
<mall  and  may  be  neglected. 

liriiljjf  ('irriiif 

F'igure  2  shows  the  circuit  dia¬ 
gram  of  a  comi)lete  instrument  for 
the  measurement  of  L  and  k  with 
accuracies  better  than  1  percent 


FiG.  2  Schematic  diagram  oi  bridge  ior 
measuring  seif  inductance  and  inductive 
coupling  coefficient  of  r-f  transformers. 
Bridge  resistors,  shown  as  continuously 
variable,  are  actually  switched  banks  of 
precision  resistors 
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What  a  show! 


A  n-ccnt  inl<‘ii>ive  survey  <lifclo!>o>  tliul  unions  tin-  major  lolovi.-iion 
M-t  iiianiifa«'tiin‘r»i.  iiioro  tliaii  75';  use  S>l\aiiia  callioilo  rav  tiilK>I 
This  impressive  slioKin^  i>  a  triimte  to  the  research  ami 
•pialily  proihietion  teeliiiiipies  emploxeil  hy  SxKania  in 

the  making  of  picture  tiihes  that  are  iiii'iirpa^-seil 
If  yon  wish  full  information  ahont  the  entire  S\l\ania  line 

of  television  picture  tnltes  made  h_>  the  manufacturer'  of 
hi^liest  tpialily  radio  tube'  and  electronic  eipiipmen;.  wiiie 
S\lvania  Klectrie  Product'  Inc.,  rdevision  l  iihe  Divi'ion.  .''encca  Falls.  N.  V. 


CATHODt  RAY  TUBES  RADIO  TUBES;  ELECTRONIC  DEVICES;  FLUORESCENT  LAMPS.  FIXTURES.  WIRING  DEVICES.  SIGN  TUBING;  LIGHT  BULBS:  PHOTOLAMPS 
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These  /ent/iti"  lelerisinn  sel  nmmifneturers 
use  Sylvnnia  Television  Pieliire  Tithes 

Admirol  •  Air  King  •  Andreo  •  Ansley  •  Automotic 
Bvndi*  •  Crosloy  •  DeWald  •  Emerson  •  Foda 
Farnsworth  •  Gorod  •  Hollicrofters  •  Hoffman 
Mognavo*  •  Midwest  •  Motorola  •  Nationol  •  Olympic 
Packord  Bell  •  Philco  •  Pilot  •  Raytheon  Belmont 
Regal  •  Scott  •  Sentinel  •  Silvertone  •  Sparton 
Stromberg-Carlson  •  Tele-King  •  Tele-tone  •  Temple 
Trav-ler  •  Westinghouse  •  Zenith 


SYIAANIA 

HLKCIRIC 
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(continued) 


AIRCRAFT 

RADIO 

CORPORATION 


-Simplified 
-Compact 
-Portable 


900-2100  megacycles.  Built  to 

single  hand  Navy  Specifications 

Directly  ealihrated,  single  research 

,  ,  and  production 

inal  frequency  control  testing 

Directly  calibrated 
attenuator,  0  to  -120  dhm 
CW  or  AM  pulse  modulation  ^ 

Internal  pulse  generator  nith  controls  for  uidtli, 
delay,  and  rate.  Provision  for  external  pulsing 
Controls  planned  and  grouped  fur  ease  of 
operation 

Weight:  42  Ihs.  Easily  portable — ideal  for  air> 
borne  installations 
Immediate  delivery 


IT  rite  for  specifications  —  investigate  the 
advantages  of  this  outstanding  new  instrument. 


DEPENDABLE  ELECTRONIC  EQUIPMENT  SINCE  1928 


within  the  rantfe  of  the  instrument. 
The  instrument  is  suitable  for  use 
with  a  majority  of  transformers 
used  at  radio  frequencies. 

The  resistance  in  the  circuit  dia¬ 
gram  which  compri.ses  fi  in  the 
basic  circuit  of  Fijr.  1  is  continu¬ 
ously  variable  from  0  to  2.111  meg. 
The  bank  of  capacitors  which  re¬ 
place  C  of  the  basic  circuit  is  cali¬ 
brated  directly  in  units  of  induct¬ 
ance  from  0.9  to  123.4  idi.  This 
inductance  range  is  extended  by 
means  of  the  three-point  switch  (in 
the  schematic  diagram »  which  se¬ 
lects  different  values  for  fi,  (basic 
circuit)  and  provides  a  scale  factor 
of  either  1,  100,  or  10,000,  provid¬ 
ing  inductance  range  of  0.9  /ih  to 
123.4  h. 

The  range  of  coefficients  of  induc¬ 
tive  coupling  of  0  to  1.0  is  covered 
in  steps  of  0.0005  by  the  resistance¬ 
switching  arrangement  in  the  re¬ 
maining  resistance  arm  of  the 
bridge. 

The  23-kc  oscillator  feeds 
through  a  special  double-tuned 
transformer  into  the  bridge.  The 
two-stage  null  amplifier  is  of  the 
tuned  type,  using  iron  dust  cores, 
and  operates  into  a  germanium 
crystal  rectifier  and  a  1-ma  null-in¬ 
dicating  meter.  The  gain  of  the 
amplifier  is  adjusted  by  means  of 
the  sensitivity  control. 

Meaaiifing  Procedure 

The  transformer  under  test  is 
connected  to  the  bridge  with  the 
L  —  k  switch  set  to  L.  For  maxi¬ 
mum  accuracy  the  k  arms  should  be 
set  to  zero  during  inductance  meas¬ 
urements.  By  proper  manipulation 
of  the  sensitivity  control  and  the 
inductance  dials,  the  value  of  in¬ 
ductance  may  be  read  directly.  The 
effective  series  resistance  of  this 
winding  may  be  found  by  multiply¬ 
ing  the  ratio  of  the  inductance 
range  multiplying  factor  to  the 
values  indicated  by  the  resistance 
dials  by  5,000. 

To  measure  the  coupling  coeffi¬ 
cient,  the  L  —  k  switch  is  turned  to 
k  and  the  bridge  rebalanced  by 
means  of  the  resistance  dials  and 
the  three  k  dials. 

The  sensitivity  of  the  bridge  is 
very  high  and  it  is  not  usually 
necessary  to  use  full  sensitivity 
I  when  making  simple  inductance 
measurements.  However,  when 
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Tun  "giant”  electron  tube  shown 
above  is  made  in  the  Lancaster, 
Pennsylvania  plant  of  the  Radio  Cor¬ 
poration  of  America.  .Said  to  be  the 
largest  forced-air-cooled  radio  trans¬ 
mitter  tube  yet  made,  it  can  send 
radio  waves  around  the  world.  Capa¬ 
ble  of  handling  an  input  of  100.000 
watts,  this  tube  requires  exceptional 
engineering  and  manufacturing  skill 
for  its  production. 

The  "midget"  tube  is  an  electronic 
relay  to  replace  mechanical  relays  in 
International  Business  Machines.  As 
many  as  .^00  of  these  tubes  are  used 
in  some  IBM  accounting  machines. 
A  notable  achievement  of  electronic 
engineering,  they  cut  down  the  heat 
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factor  and  permit  faster  machines  of 
more  compact  design. 

The  higher  the  vacuum  in  electron 
tubes,  the  better  they  work,  and  the 
longer  they  serve.  DPI  high  vacuum 
pumps  have  been  built  into  ingenious 
production  line  machines  designed  by 
RCA  engineers  to  exhaust  electron 
tubes  to  high  vacuum  at  greater  speed. 

New  ways  of  using  high  vacuum  are 
constantly  being  discovered.  In  high- 
vacuum  stills,  materials  once  tluiught 
non-distillable  are  being  fractionated 


—  made  into  profitable  commercial 
commodities.  In  high-vacuum  cham¬ 
bers  precious  vaccines  are  given  longer 
potency  because  of  better  dehydration. 
High-vacuum  coaters  are  depositing 
metallic  coating  on  wood,  paper,  cloth, 
glass,  and  plastics. 

Meads  of  businesses  in  all  fields 
should  learn  what  high  vacuum  may 
do  for  them — in  making  a  better  qual¬ 
ity  product,  in  cutting  costs,  in  ctin- 
verting  waste  materials  into  valuable 
commodities.  We  invite  inquiry. 


DlSflLLATION  PktODUCTS,  Inc* 


727  RIDGE  ROAD  WEST 


ROCHESTER  13,  N.  Y. 


DistiU^rt  of  Oil-SoIubJo  VitamiaM  and  Oth^r  Cooc»Dtrat*B  for  ScioacB  and  loduMtry;  MaaufacturmrB 
of  High -Vacuum  Equipmcat. 


TUBES  AT  WORK 


(continued) 


MACALLEN  MICA 


ALL  FORMS,  ALL  QUANTWES  —  ALL  DEPENDABLE 


THE  MACALLEN  COMPANY  •  16  MACALLEN  ST.  BOSTON  27.  MASS. 

CHIC4GO  56  5  w  WASHiNcrON  iivo.  •  cifVflAND:  123  1  sucfUlOK  Avf.  .  Electronic  Control  Cabinet  for  Iho  li»h  tcreen 


if  you  prefer 

GOOD  IHSULATION.. 


measuring  small  values  of  inductive 
coupling  the  first  balance  should  be 
as  accurate  as  possible. 


Tillies  (Miiile  Fish 


Ll.vME  KISH  on  Hood  River,  glacier- 
fed  stream  draining  from  Oregon’s 
Mt.  Hood,  have  the  aid  of  a  new 
electronic  fish  screen  when  finding 
their  way  downstream  past  the 
headworks  of  the  Pacific  Power  & 
Light  Co.’s  Powerdale  hydro-elec¬ 
tric  plant. 

Performance  of  the  screen  is 
being  watched  closely  by  officials  of 
the  power  company  and  by  fish 
authorities.  Major  downstream 
migration,  which  the  screen  is  de¬ 
signed  to  guide,  comes  early  next 
spring. 

The  device  consists  of  a  lattice  of 
10-ft  electrodes  strung  across  the 
80-ft.  mouth  of  the  intake  canal.  A 
ground  wire  is  buried  at  the  bottom 
of  the  opening.  From  the  control 
mechanism,  electrical  impulses  at 
700  V  are  .sent  out  at  the  rate  of  six 
per  second. 

Fish  entering  the  field  of  the 
screen  are  tickled  by  the  impulse 
and  diverted  to  the  natural  channel 
of  the  stream.  The  device  was 
manufactured  by  Electric  Fi.sh 
Screen  Co.,  Hollywood,  Calif.,  and 
installed  by  the  utility’s  construc¬ 
tion  crew. 


.  .  and  we're  referring  to  electrical  prod¬ 
ucts,  of  course  —  you  are  certainly  in  the 
majority  among  thoughtful  purchasing 
agents  and  specification  writers.  Yes  — 
most  men  whose  job  is  to  buy  products  for 
maximum  engineering  results  invariably 
specify  MACALLEN  MICA  —  not  just 
plain  mica.  They  know  that  MACALLEN 
means  dependability,  uniformity,  and  as¬ 
surance  that  their  products  will  not  fail 
to  perform  as  designed,  so  far  as 
Insulation  quality  is  concerned.  The 
MACALLEN  MICA  habit  grows  on  many 
firms  who  grow  big  because  of  common- 
sense  in  buying. 


it  CAN  be  done  . . , 


Don’t  limit  your  mica 
specifications  to  forms 
you  know  about.  Spec¬ 
ify  the  shape,  thick¬ 
ness  and  size  that  will 
do  the  job  —  MAC¬ 
ALLEN  will  probably 
have  It,  or  can  process 
it  for  you. 
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Collint  20T,  front 


Collint  20T,  roor 


Here  are  some  of  the  reasons  why  the 
Collins  20T  1,000  watt  AM  transmitter 
is  held  in  such  high  esteem  by  broad¬ 
casters  who  are  using  it  and  the  many 
engineers  who  have  examined  it : 


•  Sound,  modern  design  throughout 

•  Finest  components,  conservatively 
rated 

•  Roomy  cabinet  construction 

•  Complete  accessibility;  easy  mainte¬ 
nance 

•  Forced  air  ventilation 

•  Dust  covers  and  filters 

•  Door  interlocks  and  shorting  switches 
for  personnel  protection 

•  Full  a-c  and  d-c  overload  relay  com¬ 
plement 

•  Constant  voltage  regulation  on  fila¬ 
ment  circuits 

•  Wiring  coded  for  quick  circuit  tracing 

•  Fused  high  voltage  capacitors 

•  Three  cycle  overload  reset 

•  Dual  plug-in  oscillators 

•  All  monitor  connections  provided 

•  All  stages  metered 

•  Complete  front -of-panel  tuning 

•  Pull-to-start,  push-to-stop  switch 

•  Automatic  sequence  starting 

•  Instant  power  change 

•  Individual  modulator  bias  adjustment 

•  Continuous  operation  rating  at  100' 
modulation 

•  Triode  tubes  in  audio  system 

•  Feedback  for  audio  stability 


Are  you  planning  a  1  kw  AM  station, 
or  intending  to  modernize  your  present 
station?  By  all  means,  write  us  for 
more  information  about  the  20T. 


FOR  THE  FINEST  IN  BROADCAST  EQUIPMENT,  IT’S 


COLLINS  RADIO  COMPANY,  Cedar  Rapids,  Iowa 


Fountoin  City  Bank  Bldg. 
KNOXVILLE 


11  We»t  42nd  St, 
NEW  YORK  18 


2700  West  Olive  Ave. 
BURBANK 


M  &  W  Towel 
DALLAS  1 
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THE  ELECTRON  ART 

(continHed  from  p.  122) 

lector  input  is 

=  fir  (!)  (/.■“  =  iw/'„  I{.f(r-  (!)  it! 
or 

=  \AkFrcl{,\f  (1) 

where  A/  =  !(!'  (f)df  =  4.0  me  by 
calculation  from  Fi^.  IH. 

The  noise  voltage  will  still  be  this 
amount  when  a  real  antenna  of 
the  .same  impedance  replaces  the 
dummy,  i)rovided  the  real  antenna 
looks  into  space  which  exhibits  a 
noise  temperature  T..  Otherwise 
one  must  replace  F  by 


where  T,  is  the  noi.se  temperature  of 
space  and  L  is  the  insertion  loss  of 
a  line  connecting  the  real  antenna 
to  the  receiver  (1  <L  <x). 

Suppose  an  existing  signal  field  is 
producing,  during  the  synchroniz¬ 
ing  pulse,  an  rms  voltage  e,  at  the 
open  end  of  the  feed-line,  as  shown 
in  Fig.  1C.  If  the  receiver  is  prop¬ 
erly  tuned  this  carrier  will  lie  half¬ 
way  down  the  sloping  skirt  of  the 
filter,  as  shown  in  Fig.  IB.  Hence 
the  carrier  voltage  produced  at  the 
detector  input  will  be  r,  '2. 

I'oxf-Ih'tt’ctDf  (’iilixUlr  rat  ions 

Assuming  unity  voltage  gain 
from  input  to  output  of  a  linear  de¬ 
tector,  the  peak  detector  output  dur¬ 
ing  .synchronizing  pulse  and  in  the 
absence  of  noise  is  \'2  f,/2  = 
fr  \/2.  The  standard  black-white 
modulation  occupies  60  percent  of 
the  spread  between  peak  of  synchro¬ 
nizing  pul.se  and  zero  level.  Hence, 
the  peak-to-peak  video  signal  is 
0.6  eJ\/2  and  the  rms  video  noise  is 
\  AkF'T.RnSj.  Now  let  S  be  the 
i  ratio  of  peak-to-peak  video  signal  to 
I  rms  video  noise.  Then 


SHKLLS  of  Cannon  Electric  Connectors 
are  variously  aluminum  alloy,  zinc  alloy, 

and  steel  to  meet  the  requirements  of  the 
application.  For  instance,  a  Type  AN 
is  aluminum  alloy.  Type  P  plug 
is  steel  or  zinc.  Type  XL  zinc  or  steel. 


INSERTS  are  of  good  dielectric  material 
to  meet  the  needs  of  the  application,  and 

may  lie  of  melamine,  Durez,  Bakelite, 
Alkyd.  etc.  As  new  and  better  insulating 
materials  are  developed,  Cannon 
Electric  will  have  them. 


CONTACTS  are  generally  brass. 

silver-plated,  or  copper,  and 
If'  milled.  Gold-plated  contacts  are 
available  for  certain  Type  DP  Connectors. 


COl'PLING  means,  too,  vary  with  the 
needs  of  the  application:  the  famous 
"latch-lock"  for  microphone  applications 
|-  in  the  "P",  "XL”  and  "O";  AN.  K,  XK 
and  AP  have  coupling  nuts; 

X.  TQ,  SR,  M  and  DP  rely  on  friction  hold. 


which  is  the  formulation  sought. 

Setting  k  =  1.37  x  10  “  joule  per 
degree,  T,  =  290  degrees  Kelvin, 
A/  =  4  X  10"  sec  '  we  may  rewrite 
Eq.  3  as 


Addresi  Diparinunt  JM20 
tor  further  information 


As  a  numerical  illustration  of  Eq. 
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^^ii^oitdenaer  proifiielA  Company 


1375  NORTH  BRANCH  STRIET  •  CHICAGO  22.  IlllNOIS 


HiVolt  Supplies  are  self-contained  in 
hermetically  sealed  metal  containers. 
They  are  designed  to  transform  low- 
voltage  At  to  high  voltage — low  cur¬ 
rent  DC. 

PS-30-30,000  VDC;  1  Ma.;  dimen.  7"  x 
7"  X  7" 

PS-10-10,000  VDC;  2  Ma.;  dimen. 
x49  16“  X  8“ 

PS-5  5,000  VDC;  5  Ma.;  dimen.  » 
4  9  16"  X  6" 

PS-2-2400  VDC;  5  Ma.;  dimen.  3^4"  x 
3  3  16"  X  5V2" 

PS-1-2400  VDC  —  Capacitor  load; 
dimen.  3^4"  x  3  3  16"  x  5'2" 


High  Voltage-Low  Current  DC  Power  Supplies 


Television  —  Radiation  Counters  —  Photo¬ 
flash  Devices  —  Electrostatic  Precipitators 
— Spectographic  Analysers — Oscilloscopes, 
etc.  _ 

for  descriptive  literature 

Plasticon  Capacitors,  Pulse  Forming  Networks  and 
HiVolt  Power  Supplies  are  available  at  all  leading 
jobbers. 


In  trod  mi  UP 


Another  Pi 


^on  Bevel 


opment 


PS-2.  PS-1 
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Schematic  diagram 
No.  791  kilovoltmeter 
multiplier 


KILOVOLTMETER 

MULTIPLIERS 


THE  ELECTRON  ART  (continued) 

4,  suppose  one  wants  S  —  31.6  (30 
(lb).  If  F'  (power)  =  15.9  (12  db) 
and  R,  =  300  ohms,  then  e,  must  be 
1,328  ;xv  (62.4  db  above  1  pv),  and 
half  of  this  or  664  jiv  must  apjtear 
on  the  input  terminals  of  the  re¬ 
ceiver  if  it  happens  to  be  matched 
to  the  feeder. 

Conversion  of  into  field 

strenjrth  can  be  made  in  straijrht- 
forward  fashion,  involving  line-loss, 
impedance  transformations  and  ef¬ 
fective  lenLrth  of  the  antenna.  It 
should  particularly  be  noted  that 
Eq.  4  is  valid  whether  or  not  the  re¬ 
ceiver  be  matched  to  the  antenna 
feedline;  it  is  important  that  meas¬ 
urements  of  F  on  the  bench  employ 
a  dummy  antenna  whose  impedance, 
within  the  television  channel,  dupli¬ 
cates  that  seen  lookinK  into  the  open 
end  of  the  feedline  from  the  real  an¬ 
tenna,  because  F  is  a  function  of 
this  impedance,  thouph  usually  not 
a  very  stronjr  one. 

The  field  intensity  expressed  in 
decibels  above  1  microvolt  per  meter 
is 

E  =  14  S  .S'  1-  r  I.  - 

(  itm  )  " 

where  S  is  the  ratio  of  peak-to-peak 
video  .signal  to  the  rms  noise  in  db, 
’  F'  the  noise  factor  in  db,  L  the 
;  transmission  line  loss  in  db,  G  the 
irain  of  the  antenna  relative  to  half¬ 
wave  dipole  in  db,  and  /  the  fre- 
I  quency  in  meKacycles. 

Rkkekk.nce 


and  voltage  dividers  ' 

Types  to  200,000  volts  I 


Vl'hether  for  direct  high-voltage  measurements  or  for 
use  as  standards  in  determining  the  exact  voltage  of  a  frac¬ 
tional  segment  of  a  high-voltage  supply,  Shallcross  Kilo¬ 
voltmeter  Multipliers  combine  close  accuracy  with  safety 
and  dependability. 

The  No.  791  kilovoltmeter  multiplier  illustrated  above 
provides  a  ready  and  accurate  means  of  determining  a-c  and 
d-c  potentials  up  to  40,000  volts  with  outstanding  accuracy. 
Other  Shallcross  types  have  been  supplied  for  voltages  of 
200,000  volts  and  higher.  Whether  your  need  is  for  a  unit 
designed  for  ordinary  voltage  ranges  or  for  nuclear  research 
development,  chances  are  that  Shallcross  standard  designs 
or  adaptations  thereof  can  fill  the  bill.  Write  for  recom¬ 
mendations,  stating  details  of  your  application. 

SHALLCROSS  MFC.  CO. 

Resistors  •  Instruments  •  Switches  •  Attenuators 
Dept.  E-89  COLLINGDALE,  PA. 


TraiiHil-TiiiM*  Efffcls  In 
Tel«‘vi»i«»ii  Fr«nit-Kn«l  Design 

By  H.  M.  Watts 

/ft'Aearch  Pht/.niri.^t 
Pfiflialion  Laborutori/ 

The  Johns  Hopkins  Labftratortt 
Baltxnutre,  Marylund 

Papers  analyzing  tran.sit-time  ef- 
fect.s  in  high-frequency  tubes'  show 
only  qualitative  correlation  between 
theory  and  practice  for  most  tube 
types.  The  6.AK5,  and  a  few  tube 
types  not  generally  used  in  present- 
day  television  design,  show  good 
agreement  between  predicted  and 
measured  transit-time  effects,  while 
the  6J4,  the  6,16  and  others  do  not. 
I  It  has  been  shown'  that  the  ef- 
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^\66^ric  eel 


Zoo  attendant  says,  ''No  more  shocks  for  me 
now  that  I  have  my  G-E  Textolite  feeding  pole." 


GENERAL  ^  ELECTRIC 

TEXTOLITE*  LAMINATED 


#  Naturally  you  aren’t  expected  to  believe  this  story  about 
the  eel.  One  part  of  it  is  true,  however  .  .  .  General  Electric 
Textolite  has  excellent  electrical  properties.  In  addition,  it  has 
outstanding  mechanical,  chemical,  and  thermal  characteristics. 

Why  not  put  this  valuable  combination  to  work  for  you. 
It  may  help  you  to  lick  your  production  problems — to  reduce 
your  manufacturing  costs. 

Versatile  G-E  Textolite  is  produced  in  more  than  fifty 
grades.  Each  of  these  grades  has  an  inJititiual  combination  of 
properties.  None  are  alike.  Vi’ith  this  wide  selection  to  choose 
from  you  are  assured  of  getting  a  non-metallic  material  that  will 
do  your  job  in  the  most  economical  and  satisfactory  way. 
Plastics  Division,  Chemical  Department,  General  Electric 
Company,  Pittsfield,  Mass. 

G-E  TEXTOLITE  LAMINATED  PLASTICS  IS  SUPPLIED  IN: 

^  ^  ^  4ib 


GENERAL 


ELECTRIC 


For  years  electric  eels 
have  delighted  in  shock¬ 
ing  zoo  attendants.  Now 
their  game  is  up,  thanks  ^ 
to  the  excellent  electri-  ,  i 
col  properties  of  Gen- 
erol  Electric  Textolite. 


SEND  FOR  THIS  HaPFUl  BUHETIN  TOOAY^ 
irs  FREE 

Write  for  your  copy  of  **G-E  Tex¬ 
tolite  laminated  Plastics.'*  It  lists 
grades,  properties,  fabricating  in¬ 
structions,  ond  detailed  information 
about  Textolite  industrial  laminates. 

General  Electric  Compony 
Chemical  Department  (9-8) 

One  Plastics  Ave.# 

Pittsfleld,  Mass. 

Ploose  s«nd  m*  th«  new  G-E  TeKtoGte 
lominoted  pkistics  bulletin 

Name . . . . . 

Firm . . . . . 

Address  . 

Qiy . Sute. 
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THE  ELECTRON  ART 


continued) 


Uetai ^tfv  %vnls  Tnutscribed  by  AMPEX't^ier  du  jnttskent's  in  radio 


fects  of  transit-time  l()ailiii>r  for  a 
jrrounded-cathode  amplifier  are  as 
follows: 

I  ..  =  o'l  -T  +  (j't  (1) 

where  1’,,  is  the  total  input  admit¬ 
tance  seen  by  the  drivinjr  circuit, 
tfi  -f  jBi  is  the  input  admittance  of 
the  passive  elements  of  input  cir¬ 
cuit,  and  Gt  is  the  transit-time  load- 
iiiK  conductance. 

~  Gt  {‘J) 

where  li  is  the  ratio  of  equivalent 
noise  temperature  of  Gt  to  room 
temperature  and  Gt„  is  the  eipiiv- 
alent  noise  conductance  of  transit¬ 
time  loadinR. 


the  new  model  300 


MAGNETIC 
TAPE  RECORDER 
answers 
industry  need ! 


where  G,  is  the  equivalent  admit¬ 
tance  of  the  signal  source.  A’.,  is  the 
grid-equivalent  noise  resistance  of 
the  tube  excluding  transit-time 
noise,  Yr  =  G,  +  G,  -i-  jR,  and  F 
is  the  noi.se  figure  of  the  first  stage. 
This  noise  figure  is  defined  as  the 
ratio  of  total  noi.se  power  in  the 
output  circuit  to  the  noi.se  power 
output  due  to  Johnson  noise  in  the 
signal  source  admittance. 


Console  Model  300*  $1,S73.75 
Portable  Model  300  $1,594.41 
Rock  Mounted  $1,491.75 


*  You  can  depend  on  Ampex 

Read  what  Frank  Marx.  Vice  President  in  eliarge  of  Fugineerin*', 
American  Broadcasting  Conipany,  says:  "For  the  past  two  years 
A.B.C.  has  successfully  used  niagnetie  ta|M‘  for  rehroadeast  pur¬ 
poses...  A.  B.C.  recorded  on  .AMPEX  in  Chicago..  .17  liours  per 
day.  For  2618  hours  of  playback  time,  the  air  time  lost  was  less 
than  3  minutes:  a  truly  remarkable  record.” 

■k  Original  program  quality  preserved 

Use  of  independent  reproduction  facilities  allows  instantaneous 
monitoring  and  makes  possible  the  most  stringent  comparisons 
between  recordings  and  originals. 


S'oise  Fiyiire 

The  noi.se  voltage  output  from 
a  source  resistance  R  is  K  = 
\'4KTR\f  and  the  maximum  noise 
power  that  can  be  delivered  to  an 
equal  load  resistor  R  is  R-  4R  = 
KTlf,  so  that  the  available  noise 
power  from  an  input  circuit  of  noi.se 
figure  F  is  FKTSf,  and  If  is  the 
effective  bandwidth  of  the  receiver, 
which  is  4  me. 

The  quantity  3  has  been  shown 


FREQUENCY  RESPONSE: 

At  I5"±  2  db.  50-15,000  cycles 
At7.5"±2db.  50-  7;500  cycles 

FLUTTER  AND  WOW:  At  15 
inches  per  second,  well  under 
0.1X  r.m.s.,  measuring  oil  flutter 
components  from  0  to  300  cycles, 
using  o  tone  of  3000  cycles.  At 
7.5  inches,  under  .2X. 


SIGNAUTO-NOISE  RATIO  The 
overall  unweighted  system  noise 
is  70  db.  below  tope  saturation, 
and  over  60  db.  below  3X  totol 
hormonic  distortion  at  400  cycles. 

STARTING  TIME:  Instantaneous. 
(When  starting  in  the  Normal 
Ploy  mode  of  operation,  the  tope 
is  up  to  full  speed  in  less  thon 
.1  second.) 


Manufactured  by  Ampex  Electric  Corporation,  San  Carlos,  Calif. 
DISTRItUTED  lY 


9028  Sunset  fthrd.,  Hollywood  46,  Calif. 


420  Loxington  Avo.,  New  York  17,  N.Y. 
Of^et  in  principai  cities 


FIG.  1 — Actual  input  circuit  (A)  of  typical 
television  front  end  and  equivalent  circuit 
(B)  showing  antenna  replaced  by  a  current 
source  of  tronsformed  shunt  conductance  G- 


1650  Broadway,  New  York,  N.  Y. 
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Cosmolite  coil  forms  ore  also  used  in 
transformers  of  Zenith's  table  radios, 
such  os  the  new  Super  -  Sensitive 
"Major"  FM  receiver,  above. 


COSMALITE^  gives 


STAR  performance  in  the  new  ZENITH 


^CLEVELAND  CONTAINERS 

*201  SAROiRTON  AVt.  CLIVKLANO  2,  OHIO 

Hants  and  SAICS  OfriCiS  ot  NymowtH,  WtM  .  CKko9o,  Doitoii.  Ogdowibwpt.  N.  Y„  Jow* thoTg.  M.  J. 
AttASiVI  OtVIStON  ot  Clovotond,  0»mo 

^  CANADIAN  flANT  Tit*  Clovlowd  Cootolwo*,  Cooodo.  i*d  ■  fpowoW.  Ootorto 


•«eo  U.  S  Pat.  Off. 


This  internally  threaded  Cosmalite  coil  form  of  cloverleaf  design  in  the  very 
heort  of  the  Zenith  Television  Transformer,  permits  quick  tuning  of  both 
primary  and  secondary  frequencies  through  the  upper  end.  The  hexagon 
shaft  of  the  frequency  setter  easily  passes  through  the  upper  core  ond 
engages  in  the  lower  core  .  .  .  adjusting  the  frequencies  of  both  coils  with 
the  greatest  ease. 

Consult  us  on  the  many  uses  of 
Cosmalite  (low  cost  phenolic  tubing) 
in  television  and  radio  receivers. 


THE  ELECTRON  ART  (continued) 

to  be  about  5  and  the  transit-time 
loading  conductance  has  been  shown 
to  vary  as  the  square  of  frequency 
for  the  6AK5  and  the  few  other 
tubes  which  fit  transit-time  noise 
theory,  so  that  as  frequency  in¬ 
creases,  induced  noise  plays  an  in- 
creasiiiKly  important  role.  It  will 
be  noted  that  Eq.  3  has  a  minimum 
value,  or  best  noise  figure,  when  iV 
is  minimum.  A  reasonable  approxi¬ 
mation  where  the  input  circuit  has 
a  wide  band  width  compared  to  the 
overall  system  is  to  assume  B,  —  0, 
so  we  will  use  this  approximation 
in  the  following  work. 

If  we  define  /i  by 

p  (i,«  =  f/'i  -b  )d  (i’t  <  1) 

K(p  3  can  be  put  in  the  form 


^ux/n 


4  In  the  field  of  elearonics  and 
the  electrical  goods  industry, 
MOSINEE  is  known  for  its 
litptnJable  uniformity,  and  its 
scientifically  controlled  physical 
and  chemical  properties,  such  as: 


From  inspection  of  E(i.  5,  it 
would  appear  that  there  may  be  a 
value  of  G,  that  will  minimize  F. 
This  has  been  shown  to  be  the  case’. 
The  optimum  value  G,'  is  given  by 


The  corresponding  optimum  noise 
figure  is 


Good  dielectric  strength  .  .  . 
proper  softness  or  stiffness  .  .  . 
high  tensile  or  tear  strength  .  .  . 
creped  with  controlled  stretch  or 
flexibility  ,  .  .  specified  pH  for 
maximum -minimum  acidity  or 
alkalinity . . .  accurate  caliper,  density, 
liquid  repellency  or  absorbency. 


F  =  1  -t  2  \  (p  -t-  u„  (v„)  (■» 

The  idea  of  mismatching  gen¬ 
erator  to  amplifier  in  order  to  opti¬ 
mize  F  is  an  excellent  one  for  many 
purposes,  but  unfortunately  it  is 
somewhat  impractical  in  television 
receivers  because  the  accompanying 
signal  reflections  on  the  antenna 
transmission  line  destroy  the  pic¬ 
ture  detail  at  the  picture  output. 
We  shall  next  consider  the  conse¬ 
quences  in  degradation  of  noise  fig¬ 
ure  of  matching  antenna  to  receiver 
and  the  consequences  in  antenna 
lead-in  reflections  of  optimizing 
noi.se  figure. 


If  you  have  a  fabricating  or 
processing  problem  involving 
paper,  a  discussion  with  MOSINEE 
technicians  might  prove  helpful. 
Please  write  Dept.  E. 


Effect  of  Matching  on  S'oine 
If  we  match  receiver  to  antenna, 
the  transformation  ratio  of  the  in¬ 
put  transformer  of  Fig.  lA  is  so 
adju.sted  that  the  value  of  transmi.s- 
sion  line  impedance  transformed  to 
transformer  output  level  G,  is  e)iual 
to  G,,.  Then  Eq.  5  reduces  to 
F  =  1  +  P  -i-  2  ft,,  din  (HI 

As  an  example,  consider  a  6AK5 
having  R„  =  1,350  ohms  operating 
at  a  frequency  where  effectively  Gt 


MOSINEE  PAPER  MILLS  COMPANY,  MOSINEE,  WIS. 
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OUTSTANDING  ADDITIONS  TO  OUR  LINES  OF 

&  Qo4ft4XOHeHti 


Sixe  VxD.  X  >/x  —  Wt.  J/4  ounce. 
Type  TI-S  Frequency  range  1000 
cyclei-15.000  cycles 
Type  TI-7  Frequency  range  10.000 
cycles- 100,000  cycles 
High  quality  toroidal  coils  wound 
on  molybdenum  permalloy  dust 
cores.  Can  be  supplied  in  hermet¬ 
ically  sealed  cans,  commerciol 
type  construction  or  open  units. 


FAMOUS 

FREED 

QUAUTY 


PRECISION  LABORATORY  EQIHPHENT 


#1210  NULL  DETECTOR  AND 
VACUUM  TUDE  VOLTMETER 


Designed  for  A.C.  Bridge  Measurements.  Pro¬ 
vides  simultaneous  measurement  oi  the  voltage 
across  the  unknown  and  the  balonce  oi  the 
bridge.  Vacuum  tube  voltmeter.  Sensitivity  .1. 
1.  10,  100  volts.  Input  Impedance  50  megohms 
shunted  by  20  mmicL  Frequency  range  20  cycles- 
20,000  cycles.  Null  Detector— gain  94  Db.  Selec¬ 
tive  Circuits  ior  60  cycles  —  400  cycles  —  1000 


Frequency  Range  —  20  cycles-20.000  cycles. 
An  Indispensable  Laboratory  Instrument  ior 
measurements  oi  Inductors,  Capacitors,  and 
determination  oi  Resistive  and  reactive  com¬ 
ponents  oi  impedances.  Used  as  Maxwell  Bridge, 
Hay  Bridge.  Resonance  Bridge.  Series  Resistance 
Condenser  Bridge.  Parallel  Resistance  Con¬ 
denser  Bridge.  1%  accuracy. 


cycles.  Frequency  range  20  cycles-30,000  cycles. 


FREED  HERMETICALLY  SEALED  GOMFDILEHTS 

CLASS  A  MAIE  1  COMPORCIITS  TO  MEET  JAM— T— 27  snCNMCATIONS. 


MANUFACTURERS  OF 
POWER  TRANSFORMERS 

P  FILTER  REACTORS 

AUDIO  TRANSFORMERS 
SUPERSONIC  TRANSFORMERS 
WAVE  FILTERS 
HI-9  COILS 
DISCRIMINATORS 
SATURARLE  REACTORS 
PULSE  TRANSFORMERS 
CHARGING  CHOKES 

SEND  FOR  THE  HMU  FREED  CATALOG 


FAMOUS  \ 

FREED 

DEPEND  ABOrrYj 


FREED  T 
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At  all  times.  Sterling  Engineers  are  ready 
to  assist  the  industrial  designer  by  de¬ 
veloping  a  Sterling  built  relay  to  meet 
unusual  requirements  and  new  applica¬ 
tions. 


Types  KS  midget  and  GS  relays 
illustrated. 


Write  today  for  your  copy  of  Bulletin 
Number  110  containing  valuable  tech¬ 
nical  information 


/• 


naLiieexin 


C  "  j! 

tic* 


1 


LACONIA.  NEW  HAMPSHIRE 


THE  ELECTRON  ART  (continued) 

■  =  0,  with  R  =  2,850  ohms  so  that 

'  (j,,  =  G,  —  350  X  lO  "  mhos.  From 

K(|.  4.  (I  =  1,  and  wo  compute  R„, 
G,„  =  0.472,  so  that  F'  =  2.67.  If 
on  the  other  hand  we  let  G  =  (»,„ 
we  find  F  =  2.94,  so  that  optimum 
transformation  yields  a  noise  fijnire 
smaller  in  the  ratio  1.1  to  1  or  0.4 
db  better  than  matched  impedances. 

For  a  GAK5  at  200  me,  Gr  ~ 
500  X  10  “  mhos,  so  that  for  a  cir¬ 
cuit  needintr  only  350  x  10 mhos 
of  shunt  conductance  in  order  to 
provide  sutficient  bandwidth  we 
would  minimize  G  in  Kq.  1.  For 
an  input  coil  Q  of  150  at  200  me,  if 
tuniiiK  capacitance  is  7)i,iif,  G  =  60 
1  X  10“  mhos,  so  G.,  =  560  x  10“ 
mhos.  From  Eip  4.  f>  =  ^  3 

Gt)  ;-  (G|,)  ==  4.4,  and  we  com¬ 
pute  R.,,  G„  0.755,  so  from  Kip  7, 
F'  =  4.95  and  from  8  F  =  6.91. 
Thus  the  dep'radation  of  noise 
fitrure  due  to  matching  imi)edancea 
rather  than  optimizing,  for  a  6AK5 
Ki’ounded-cathode  amplifier  at  200 
me,  is  a  factor  of  1.39  or  approxi¬ 
mately  1.4  db. 

Rrlii'ctioim  in  Ti'tiiismiinxiini  /.inf 

The  reflection  coefficient  R  of  a 
transmission  line  can  be  computed 
from  the  relationship 

Zo  +  Zn  (0) 

where  Z,.  is  the  characteristic  im¬ 
pedance  of  the  line  and  the 
'  terminating  resistor. 

I  E’rom  Eq.  6  we  find  that  for  the 
'  G.-XKS  at  200  me,  G.'  =  1,460  X 
10"  mhos,  so  R,'  =  685  ohms.  For 
I  the  same  conditions,  G,„  =  560  X 
10  "  mhos  so  /?,„  =  1,790  ohms.  But 
R...  is  Zh  and  R.'  is  Z.  in  E^ip  9  .so 
j  R  =  (685  -  1,790)  (685  -  1.790) 
=  -  0.446 

1  Most  common  television  receiving 
antennas  match  the  associated 
transmission  line  poorly  over  a  few 
of  the  channels,  so  that  a  reflection 
1  from  the  receiver  end  of  the  trans¬ 
mission  line  would  be  re-reflected  at 
'  the  antenna.  If  we  were  to  have 
I  the  same  mismatch  at  the  antenna 
!  as  at  the  receiver  in  the  example 
above,  we  would  have  at  the  re¬ 
ceiver  input  the  desired  signal  plus 
I  an  additional  wave  train  of  one- 
fourth  the  amplitude  but  delayed 
by  the  round-trip  travel-time  of 
the  antenna  lead-in. 

Considering  the  possible  variabil- 
I  ity  of  antenna  output  impedance 
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raiulti- 


mik* 


oll-porpo** 


SOUND  PERFORMANCE 

os  vrHitJ  by  /•Hart  in  our  fi/at 


4  impedances  ot  your  Fingertips 
Response:  40  —  9000  c.p  s. 
level;  52  db  below  1  voli/dyn. 
impedance. 


fxce/^enf  fidelity." 

Like  variobfe  impedonce  ** 

'Good  response  — rugged— good  output 


Write  for  Complefe  Microphane  literofvre 

THE  TURNER  COMPANY 

905  17th  Street  N.  E.,  Cedar  Rapids,  Iowa 

IN  CANADA:  Conodian  Marconi  Co.,  ltd.,  Montreol,  P.  O.,  and  brooches 
iXPORTi  Ad.  Auriema,  89  Broad  Street,  New  York  4,  N.  Y. 


licensed  under  U.  S  patents  of  the  Amencjn  Telephone  and  Telegraph  Company,  and  Western  Elec¬ 
tric  Company  Incorporated  Crystals  licensed  under  patents  of  the  Brush  OeveiopmenI  Company. 


THE  ELECTRON  ART  {continued) 

over  the  band  as  well  as  the  vari¬ 
ability  of  antenna  lead-in  lengths, 
the  choice  between  design  for  best 
noise  figure  and  best  input  im¬ 
pedance  is  assuredly  a  matter  of 
design  judgment. 

Total  \oise  Voltage 
In  a  previous  paper*  signal-to- 
noise  figures  (K)  were  calculated 
for  various  types  of  commonly  used 
television  front-end  circuits,  such 
that  E,  E,  =  KE,„.  If  we  wish  to 
compute  the  total  noise  voltage  that 
would  have  to  be  present  at  the 
input  of  a  noiseless  receiver  in 
order  to  provide  the  same  noise 
output  as  the  receiver  under  scru¬ 
tiny,  we  set  EjE,  =  1  so  that  KE„, 
=  1.  But  under  this  circumstance, 
the  total  equivalent  noise  voltage  at 
the  antenna  is  equal  to  the  signal 
voltage  E.n,  so  then  E",  =  l/K. 

This  means  that  the  noise  power 
present  in  the  receiver  input  is 
K  =  10  ”  A'  /f  watts,  where  R  is 
the  input  resistance  at  the  antenna 
terminals  (75  ohms')  and  the  factor 
10  '*  converts  the  signal  to  volts. 
The  total  Johnson  noi.se  itower  in  a 
matched  input  resistor  was  previ¬ 
ously  shown  to  be  KT\f  i  here  K  is 
Boltzmann’s  constant,  not  the  K 
mentioned  above)  which  is  1.65  x 
10  '*  watts  for  a  4-mc  bandwidth. 

From  the  definition  of  noise  fig¬ 
ure  then, 

_ ^0  MIS 

^  “  1  f,.-,  X  10  “  K- 1;  ~  K 
In  terms  of  this  formula  we  can  now 
express  the  previously-mentioned 
signal-to-noise  figures  in  terms  of 
noise  figures  as  shown  in  Table  I. 

Traimit-Tiwe  Eff'ct 
The  manner  of  combining  the 
transit-time  component  of  noise 
factor  with  the  other  components  is 
not  simple  and  for  the  tubes  for 
which  /it  is  known  only  with  poor 
accuracy  it  is  not  worth  the  trouble. 
We  rewrite  Kq.  8  to  include  (ir  ex- 
idicitly. 


2 /?„  G’l -f- (Jt  no) 

where  G  t-  Gz  is  held  constant,  as 
long  as  possible,  against  increa.se  of 
G-  by  decreasing  G  .  It  will  l)e  noted 
that  as  Gr  increases  the  second  term 
increases  smoothly  from  1  to  3 
(which  is  5),  and  the  third  term 

August,  ?949  — ELECTRONICS 


for  today* s  broadcast  powor,  noods 


by  new  G-E  designs,  such  as  the 
GL-5630  ignltron  for  a-c  to  d-c  con* 
Yersion.  With  this  high-capacity  tube 
it  is  possible  to  supply— economi¬ 
cally,  reliably  — direct  current  in 
large  amounts  to  broadcast  trans¬ 
mitters. 

If  you  build  or  design  equipment, 
phone  your  nearby  G-E  electronics 
office  for  expert  assistance  in  select¬ 
ing  the  right  G-E  rectifier  types. 
There  are  more  than  a  dozen  from 
which  to  choose.  If  a  station  oper¬ 
ator  needing  tubes  for  replacement, 
your  local  G-E  tube  distributor  will 
be  glad  to  serve  you  promptly,  effi¬ 
ciently,  out  of  ample  stocks  on  hand. 
Electronics  Department,  General  Elec¬ 
tric  Company,  Schenectady  5,  S,  Y, 


Modulation,  amplification,  final 
output,  all  need  d-c  power . . . 
continuous,  dependable  if  off-the-air 
periods  are  to  be  avoided.  Your  rec¬ 
tifier  tubes  are  basic;  good  rectifier 
tubes  make  for  good  broadcasting. 
So  buy  General  Electric— buy  the 
best! 

Design  improvement  is  constant, 
with  G-E  rectifier  types  ever-new  in 
their  efficiency.  For  example,  the 
new  straight-side  bulbs  of  Ty{>es 
GL-8008  and  GL-673  give  an 
increased  temperature  margin  of 
safety;  their  slim  contour  also  makes 
the  tubes  easier  to  handle,  better  to 
install. 

Future  AM-FM-TV  power-re¬ 
quirement  possibilities  are  matched 
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Type 

Cathod* 

voHo9< 

Cothed« 

1  current 

A  nod*  peak 
voKog* 

Anode  peak 
current 

Anode  ovg 
current 

GL-866-A 

2.5  y 

1  a 

E 

0 

10,000  y 

1  amp 

0.25  amp 

GL-8008 

5  V 

7.5  omp 

10,000  V 

5  amp 

1.25  omp 

GL-673 

5  y 

10  amp 

15,000  y 

6  amp 

1.5  amp 

GL-869-B 

5  y 

19  amp 

20,000  y 

10  amp 

2.5  amp 

(•20  amp) 

(•5  amp) 

GL-857-B 

5  y 

30  amp 

22,000  y 

40  amp 

1  0  amp 

I  (*Ouadrature  operotion)  | 
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Table  I — Noise  Figures  for  Typical 
Television  Front-End  Circuits' 


BARNSTEAD 


does  not  bejtin  to  increase  until  G, 
has  reached  its  minimum  value, 
after  which  the  increase  is  linear 
with  Gt.  For  the  GAK5  the  third 
term  rose  from  about  1  to  about  1.5 
as  Gt  rose  from  0  to  the  value  at 
200  me.  Since  R.,  is  much  smaller 
in  triodes  this  term  is  even  less  sig¬ 
nificant  for  the  6J4  and  6J6  over 
the  range  of  interest. 


Offhand.  Pure  Water  would  not  seem  to  be  connected 
to  tlie  jiicture  clarity  of  a  television  tube.  Rut  the  fluores 
cent  material  which  forms  the  screen,  on  the  fare  of  the 
tube,  is  floated  into  place  in  water  suspension,  and  clings 
to  the  glass  by  molecular  attraction  —  as  a  uniform  and 
jx-rfect  coating.  .Any  impurities  present  in  the  water  can 
contaminate  the  material  and  impair  the  perfection  of 
the  television  image.  R(iA  guards  against  such  possibilities 
by  using  twice-distilled  Barnstead  Water  of  extremely 
high  unvarying  purity. 


C<>7irh(sii»is 


Thus  we  see  in  a  general  way  that 
the  effect  of  inclusion  of  transit¬ 
time  effect  is  to  add  a  number  about 
equal  to  4  to  the  noise  figure,  for 
the  vicinity  of  the  frequency  where 
a-  equals  the  desired  value  of  G,,. 
If  we  .select  from  Table  1  the  four 
circuits  utilizing  the  6AK5  mixer, 
simply  as  a  basis  for  comparison, 
and  estimate  F  by  arbitrarily  add¬ 
ing  the  number  4  to  each  noise  fig¬ 
ure,  we  obtain  the  data  shown  in 
Table  2. 

We  note  on  inspecting  Tables  1 
and  2  that  the  effect  of  transit-time 
(as  estimated)  is  to  tend  to  level 
the  differences  between  the  various 
circuit  combinations,  so  that  for  in¬ 
creasingly  high  frequencies  the  re¬ 
duction  of  noise  from  sources  other 


There,  as  in  hundreds  of  other 
little-known  processes  in  the 
chemical,  fiMnl.  pharmaceutical, 
electronic  and  industrial  fields. 
Pure  Water  plays  its  unobtru¬ 
sive.  but  important  part.  Wher¬ 
ever  there  is  such  a  need  you 
are  apt  to  find  a  Rarnstead 
Water  Still  or  Demineralizer. 
For  Rarnstead  has  been  solving 
industries’  needs  for  Pure 
Water  exclusively  since  1878. 


horizontal 


two  spcci— 

.  stilU  shown  al»w  ^ 
■ciallv  designed  and  I 
Barnstead  ’ 

RCA  Television 


l.ancaster, 


228  Lanetville  Terrace,  Forest  Hills 
Boston  31,  Mass. 
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U-F  Power 

.\nip  Mixer  llalio 

F 
<11  > 

Tuiufl 
(lain  Circuits 

(Jroundeii-CathiHit*  Input  Circuit 

6.\K.)  6.\K5  4.17 

6.-.>0 

2'.t.l 

•> 

6.\K.')  (Ur.  l.:ll 

6.34 

0.2* 

2 

18.4** 

3 

6AK.')  CJ4  4.2.> 

0.2S 

20.0 

2 

CatiuHle-Followc 

Input  Circuit 

f)J4  OAK.i  3.;i.S 

13.0 

2 

OJt  lUti  2.(tS 

4.74 

4.1* 

2 

8.2** 

3 

1  (Irounded-Iirid  Input  Circuit 

6J 1  6.\  K5  t)..S6 

8.36 

14.6 

1 

6J 1  6.K)  ().S6 

8.:l6 

4.6* 

1 

9.2** 

•> 

6J4  f)J4  .')..36 

7.20 

1K7 

1 

1  Cathmie-Coupled  Input  Circuit 

0.10  t».\Ko  4.(.)0 

6.02 

14.2 

2 

OJli  t;.I0  3.S8 

5.8'4 

4.5* 

2 

9.0** 

3 

6J(l  6.11  4.08 

6.10 

8.9 

2 

1  Xo  U-F  Circuit 

None  O.VKo  7.IW 

S.fio 

ll.S 

1 

None  6.16  3.88 

5.85 

3.44* 

1 

None  6J6  3.51 

5.45 

6.8,8*  • 

2 

None  6.14  14.13 

11.5 

1.93 

0 

•  Fixed -f 'at luxle  Mixer  Circuit 

•*Tuned-Catliode  Mixer  Circuit 

icAiMii  Ki:c  i:i* iVmVc i>c . 

^  $  ncp  r9?2  .n  «<nJ.o  .iniJ  i  " 

251  WIST  I9TM  STRUT-  NIW  YORK  11.  N  Y. 


TOP  . 

P£Rf01^MANC€ 


Championship  honors  in  golf  ore  not  achieved  by 
chance.  The  contender  who  grabs  the  title  must 
have  a  more  powerful  drive,  a  keener  sense  of 
distance  and  steadier  nerves  — a  combination  that 
gives  him  the  "extra  something"  required  for 
championship  performance. 


Many  contributing  factors  are  combined 
I  in  Seletron  Selenium  Rectifiers  to  give 
them  the  ‘‘Extra  Something”  that  spells  Top 
Performance. 

All  processes  are  under  rigid  control. 
Mechanical  operations  involved  in  the  fabri¬ 
cation  of  the  product  itself  are  held  to  an 
unvarying  standard.  Not  only  are  the 
mechanical  standards  closely  held  but  the 
rectifiers  must  pass  individual  electrical  tests 
to  assure  the  highest  quality. 

Backed  by  such  precision  methods  it  is 
small  wonder  that  these  famous  rectifiers 
have  earned  a  nation  wide  reputation  for 
dependable  service  in  every  application. 
Each  month  adds  additional  names  to  the 
list  of  nationally  known  companies  who  are 
satisfied  users  of  Seletron  Rectifiers.  _ 


FOR  ALL  ELECTRONIC  AND 
RADIO  APPLICATIONS 
SPECIFY  “SELETRON  MINIATURES' 
They  insure  dependable  service, 


Code  Number 
Current  Rating 
Plate  Height 
Plate  Width 


For  safety,  protection  and  economy, 
specify  SELETRON  Selenium  Rectifiers. 


Writ*  today  lor  Catalog.  Address  Dopt.  ES-30 


1%  1 

1 

> 

PmM 

\u 

1 
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ON  ALL  FLEXIBLE  SHAFT 
APPLICATIONS  .  .  . 

Here  are  four  top  reasons  why  you  can  count 
on  S.S.White  flexible  shafts  to  do  o  better  job 
on  your  power  drive  or  remote  control  flexible 
shaft  applications: 

1.  SMOOTH,  POSITIVE  OPERATION— Com¬ 
bining  the  best  in  design  and  construction, 
S.S  White  flexible  shafts  of  either  the  power 
drive  or  the  remote  control  type  give  smooth, 
positive  performance 


2.  LONG  LIFE  —  when  properly  applied, 
S.S.White  shafts  give  years  of  dependable, 
troublefree  service.  They're  made  of  special 
grades  of  wire  to  exacting  quality  standards 
And  they  are  engineered  to  operate  with  low 
internal  friction. 


3.  EXACT  DUPLICATION— S  S  White's  strict 
adherence  to  original  specifications  and  careful 
control  over  production  and  materials  assures 
complete  uniformity  of  desired  characteristics 
in  each  and  every  foot  of  shafting  supplied 

4.  SACKED  BY  LONG  EXPERIENCE  —  70 

years  of  leadership  in  the  design  and  mass 
production  of  flexible  shafts  has  given 
S  S. White  the  answers  to  the  many  details 
which  determine  successful  flexible  shaft  per¬ 
formance 


GET  FULL  DETAILS  IN  THIS  FLEXIBLE  SHAFT  HANDBOOK 

260  pogi-'S  of  facts  and  data  on  flexible 
shaft  construction,  characteristics  and 
application  sent  free,  if  you  write  for  it 
on  your  business  letterhead  and  men¬ 
tion  '-our  position. 

MunuSTRtAL 

TMi  s. X wMiTi  oiNTAi  MFo.  CO,  mtWWS M division 

-DfFT  k  to  lAST  Mill  ST..  NEW  YORK  U,  N.  V.  » 
FlEXItlE  SHAFTS  AND  ACCESSORIES 
molded  FUSTICS  FRODUCTS-MOIDED  RESISTORS 

Otu  f4mt>Uau  A  AAA  ^mdiutiUA 
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Table  II  —  Noise  Figures  for 
Various  R-F  Amplifiers  Used  With 
6AK5  Mixers 


U-F 

II  “v; 

3  K 

Kst.F 

>lb 

0.\K.') 

Cr.  1.2  H.2 

Cath. 

9.1 

0J4 

Calh.  :U  7.t 

Fol. 

8.7 

OJl 

C.r.  •).!)  l().!l 

(iriJ 

10.4 

f.J6 

Cath.  to  S.O 

Coupl. 

9.0 

None 

-  7.;{  11.3 

lO.S 

'  than  tran.sit-tinie  becomes  diminish- 
\  inKl.v  important. 

Refere;n'ces 

(1)  .1.  Hakker.  Fliictualioris  ami 
Klfotron  liu^rtia,  Phyniva,  *.  Jan. 

(2)  G.  K.  Valley,  Jr.  and  H  Wallman. 
Vacuum  Tube*  AmifUtierN.’’  MIT  Uadia> 

tion  lAaboratorv  Series,  t,  MeGraw  llill 
Book  Inc..  N.  Y..  1948. 

(3)  Wallman,  Maonee  and  t'latisflF'ii. 
I  Low-Noise  AmpUfier,  l*roc.  IKE,  36,  p  700, 

1948. 

(4)  H.  M.  Watts.  Television  Prmit-Fnd 
I»E*si>fn.  Tart  11.  Hi.KtmiON’ics.  p  U"*.  Mav 
IIGH. 


Miniuliin*  (]oiiiil<‘r-TiilM‘ 
Power  Supply 

By  1).  I..  Coi.i.iNS 

Dirrctitr  of  Technical  !^ervic*s 
Victorff  H  Instrument  Co. 

('Icrrlnml .  Ohio 

The  comp.^ct.  low-power  hijrh-volt- 
ajre  power  siippl.v  shown  in  the 
photopraph  takt's  advantage  of  re¬ 
cent  developments  in  very  small 
components.  The  hinh  voltaRe  is 
obtained  across  a  miniature  trans¬ 
former  in  a  t)lockin>r-oscillation  cir¬ 
cuit  with  a  1V5.  The  oscillator 
pulses  are  rectified  by  a  low-power. 

'  hi>rh-voltaLre  half-wave  VX-‘21  recti¬ 
fier.  Uefrulation  is  oiitaineil  by  a 
‘lOii-volt  corona  voltaLre  reLrulator. 

For  portable  radiation  instru¬ 
ments,  one  of  the  most  important 
I  re(|uirements  is  compactness.  In 
some  instances  this  has  been  con¬ 
sidered  to  he  even  more  important 
than  reliability.  It  is  the  purpose 
of  this  paiier  to  demonstrate  that 
it  is  possible  to  combine  comjiact- 
'  ness  with  reliability. 

The  specifications  for  the  desiLrn 
I  of  a  portable  power  suiiply  were  set 
up  as  follows:  The  circuit  must 
o|)erate  with  900-volt  output  at  a 
maximum  of  2  percent  voltage  regu¬ 
lation  over  varied  loads  of  from  one 
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to  five  microamperes,  usin^  all  1.5 
Volt  batteries  to  a  1.1 -volt  end  point. 
Batteries  must  supi)ly  one  week’s 
operation  at  eijfht  hours  per  day, 
and  the  overall  size  and  weiKht  of 
the  unit  must  be  held  to  minimum. 

In  the  preliminary  work,  compar- 
i.son  was  made  with  several  types 
of  low-power,  hi^h-voltaKe  supplies, 
includinK  batteries,  multivibrator 
circuits,  r-f  oscillators  and  mechani¬ 
cal  vibrators'.  The  choice  of  the 
blockinK  o.scillator  was  made  on  the 
basis  of  the  specifications  calling 
for  small  size  and  weight. 

Blocking  Oxcillator  Circuit 

The  circuit  consists  of  a  UTC 
type  0-15  transformer  u.sed  as  a 


HARDWICK,  HINDLE 

O/a/tk  Wound 

Resistor 


FIG.  1 — Circuit  diagram  of  counter-tube 
power  supply  with  regulated  SOO  eolt  out¬ 
put  at  0  to  8  ma.  The  CVR-900  regulotor 
tube  has  been  assigned  RMA  type  number 
5841.  ond  the  VX-21  diode  is  now  5799 
VX21 

blockinjr  o.scillator.  This  transfor¬ 
mer  was  the  smallest  available  with 
sufficient  inductance  and  turns  ratio 
to  provide  the  necessary  output 
voltajre.  nesi^n  of  the  transformer 
is  not  critical,  as  satisfactory  re¬ 
sults  may  be  obtained  by  usinjr  an 
ordinary  output  transformer.  The 
1V5  oscillator  tube  was  selected  for 
its  high  tran.sconductance.  At¬ 
tempts  were  made  to  use  the  tubes 
iis  triodes,  but  this  resulted  in  some- 
wh:it  lower  output  voltatre. 

The  VX-21  rectifier  was  selected 
for  its  extremely  low  filament 
jxiwer  and  hijrh  inverse  peak  volt¬ 
age  rating's.  It  is  possible  to  oiier- 
ate  the  VX-21  from  the  same  fila¬ 
ment  battery  as  the  oscillator  tube 
by  takinjr  the  output  from  the  plate 
side  of  the  rectifier.  This  has  the 
advantage  of  reducing  the  number 
of  filament  batteries  and  makinj; 
possible  Common  jrround  for  all  bat¬ 
teries.  This  system  was  not  used 
in  the  final  desijrn,  however,  because 
of  the  reduced  output  voltafre  sup¬ 
ply  due  to  loss  of  the  voltajre  acro.ss 


OlR  CRINKLE  WOUND  rcsistors  arc  designed  especially  for  rela¬ 
tively  low  value  of  resistance  with  a  high  current  carrying 
capacity. 

They  fall  within  the  classification  of  hare  resistors  hy  NEM.A 
and  Underwriters*  regulations,  permitting  operation  at  a  tem¬ 
perature  rise  of  350  degrees  C. 

The  ribbon  of  resistance  alloy  is  wound  on  edge  upon  the  re¬ 
fractory  tube— the  ends  l)raised  to  heavy  copper  terminals.  A  vitre¬ 
ous  enamel  covering  anchors  tlie  turns  securely  and  prevents  move¬ 
ment.  The  result  is  an  unusually  large  area  for  heat  dissipation. 

Units  with  intermediate  taps  are  available.  There  are  5  sizes:  133 
to  420  watts,  from  .123  to  20.0  ohms. 

Hardwick,  Hindle  resistors  and  rheostats  offer  many  exclusive 
advantages.  \^’e  ask  you  to  give  our  engineers  an  opportunity  to 
discuss  your  specific  requirements. 


HARDWICK.  HINDLE.  inc. 

Rheostats  and  Resistors 

Subsidiary  of 

THE  NATIONAL  LOCK  WASHER  COMPANY 

NEWARK  5,  N.  J.  EstabUsbed  1886  D.  S.  A. 
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fli  M  t  T  <  • 

VoiTOHHiysT 


B  :0-. 

1 1  *  i  »  ?  f*  *  i-  i 


yVOLTOHMYST 

/...the  most  versatile 
instrument  of  its  kind 


MEASURES  •  •  •  V  DC  Voltage  The  Vi'V'-9SA  can  also  be  used  wich  the 
.  ^  RCA  >X’Cj-284  accessory  high-voltage 

y  Capacitance  V  AC  Voltage  „p  j’,, 

^  DC  Current  ^  Resistance 

Truly  the  "master"  electronic  multimeter,  ^‘^“iP'"ent  Distributor  for  Bulletin  2F72  1 
the  RCA  Vi'V-ySA  has  no  equal  for  fast  write  R(.A,  Commercial  En^ineer- 

and  accurate  test  and  measuring  applica-  '"1^’  Section  42HY,  Harrison,  N.  J. 

tions  in  the  plant  and  laboratory.  Meas-  - 

ures  ac  and  dc  voltages  to  1000  volts,  dc  voitmetek  *^**'^*******^* 

current  from  1  microampere  to  10  am-  ji,  o  t.  5,  to,  lOfl,  soo,  moo  Oc  niu 

peres,  resistance  from  0.1  ohm  to  1000  Injut  all  tanjn . ll  megohmi 

megohms,  and  capacitance  from  4  mmf  to 

1000  mf.  The  ten-million-to-one  current  TSi.gjh  DC  AmphOtt 

range  makes  the  instrument  useful  as  an  oi„„  J. Vt°.'l.'m 

electronic  galvanometer.  Zero-center  in-  ohnimeter 

dication  is  pros  ided  on  five  current  ranges  i.oi,..,.,.  “  ’  '* 

and  on  all  dc  voltage  ranges.  voltage  lo,  mo.  moo,  mooo  ohm;  o.i,  m  meggitmi 

can  be  measured  in  operating  af  and  rf 

circuits.  The  meter  is  electronically  pro-  o  t.  i,  5.  m.  so.  mo.  soo.  looo  dms  v.iu 

tected  on  all  but  the  two  highest  current  ."O  top«fito«c»  . .  , 

^  O.S  megohm  shuntog  by  WS  mmf. 

ranges.  frogwoncy  Resyontt . 30  to  30,000  cps 

>X  hen  used  with  the  RCA  WG-27?  ac-  “JiVliV.V.!  """ . 4  lOOO 

cessory  diode  probe,  the  VC'V-95A  will  Contor-icoN  indications 

measure  rf  voltages  in  communication  rf  voltmeter  ®  ®  h  t»  to  mf. 

equipment  or  in  coaxial  lines,  and  peak-  Ranges:  (Reguires  WG  37S  accessory  probe) 
to-peak  voltages  of  recurrent  pulses  in  '*  ”  *  „  5  „  5,  ^,*5  y,,,, 

sync  signal  generators,  television  receiv-  At  7S  Me  . o  to  s,  lo,  30  rms  Voits 

ers,  radar  units,  and  computing  devices.  B.m...”!"'  /  lO"  h.,h,  iiv,'-  in'."  7*“"  dwi 

•  Rei  TficJo  Moih.  U  S  Pot.  Off  - 

Available  from  your  RCA  Test  and  Measuring  Equipment  Distributor 


RA  DiO  CORPORA  TiOM  of  A  MR  RICA 


S^ECIPICAflONS 

DC  VOLTMETER  I 

Sii  Ranges . 0  to  S,  10,  TOO.  500,  1000  dc  volts  : 

Input  Rosistonce,  oil  ranges . 11  megahms 

DC  AMMETER 
Seven  Ranges: 

Through  DC  Amplifier 

0  to  10.  100  microomps;  0  to  1.  10,  100  ma. 

Direct  to  Meter  Movement . 0  to  1,  10  omperes 

OHMMETER 

Sit  Ranges  . 0.1  ohm  to  1000  megohms 

Contor-scole  Indications 

10,  100,  1000,  10000  ohms;  0.1,  10  megohms 
AC  VOLTMETER 
Sevon  Ronges 

0  to  1,  5.  10,  SO.  100,  SOO,  1000  RMS  Volts 
input  Resistonre  ond  Capacitance 

O.S  megohm  shuntod  by  13S  mmf. 

Frogutney  Response . 30  to  30,000  cps 

CAPACITANCE  METER 

Sit  Ronges . 4  mmf.  to  1000  mf. 

Contor-scolo  Indications 

100.  1000  mmf.;  0.01,  0.1,  1,  10  mf. 

RF  VOLTMETER 

Ranges:  (Reguires  WG‘37S  occessory  probe) 

From  30  cps  to  17.$  Me. 

0  to  S,  10.  SO.  100  RMS  Volts 

At  7S  Me  . 0  to  S,  10,  30  RMS  Volts 

At  3S0  Me  . 0  to  S.  10  RMS  Volts 

Dimensions . 10"  high,  13Vt"  wide,  7'/]"  deep 


FIG.  2  Curves  showing  output  voltage  as 
tunctions  ol  load,  both  regulated  and  un¬ 
regulated 

the  tran.^former  windings  in  the 
oscillator  grid  circuit. 

CoioiKi  Voltitye  lirgiilnfiir  Tube 

Regulation  is  obtained  by  the 
use  of  an  R-('  filter  and  corona  volt 
age  regulator  tube.  The  corona  tube 
was  constructed  in  it  standard  sub- 
miniature  T:?  envelope.  It  was  se¬ 
lected  in  preference  to  a  series  of 
VXR-13()’s  because  of  the  small  size 
requirement  and  also  because  pre¬ 
liminary  work  indicated  the  possi¬ 
bility  of  better  performance. 

Batteries  were  selected  to  meet 
the  operating  life  requirement  and 
for  convenience  in  physical  size  and 
shape.  The  type  D  cell  has  a  much 
longer  operating  life  in  the  VX-21 
filament  circuit  than  is  reipiired. 
However,  the  curves  of  the  unreg¬ 
ulated  output  voltage  versus  bat¬ 
tery  voltage  (Fig.  3)  show  that 
the  filament  batteries  may  be  used 


r§ST  AMD  MtASUAmm  tOUIPMtllT 


HARP! son.  R.J. 


Photoqraph  oi  extremely  compact  corona- 
voltage  requlated  power  lupply  lor  port¬ 
able  counters 
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until  the  one  on  the  1 V5  filament  has 
reached  the  end  point.  At  this  time, 
the  two  filament  batteries  may  be 
interchanjfed.  By  usinj?  the  curve 
of  unregulated  output  voltage 
verses  battery  voltage,  and  the  bat¬ 
tery  manufacturer’s  data  sheets, 
batteries  could  be  .selected  for  any 
overall  operating  reiiuirements. 
Curves  of  output  voltage  versus 
battery  voltages  are  shown  in  Fig. 
2  and 

The  performance  characteristics 
of  the  completed  unit  are  as  follows: 
Load  limit,  0  to  8  microamperes; 


.f'l  4ND  SCREEN  voltage 


OuTPjt  vS 
“ECTiflER 
Filament  • 

voltage 


OUTPUT  VS 

Plate  and 
SCREEN 


coTocoa  on  every  count 


BATTERY 


voltage 


■OUTPUT  VS 
OSCILLATOR 
filament 
voltage 


Coto-Coil  Windings  bring  you  the  best  for  the  least. 
Wherever  electric  or  electronic  controls  ore  called 
tor  .  .  . 

Wherever  precision  is  a  prime  necessity  .  .  . 
Wherever  there  ore  special  conditions  to  be  over¬ 
come  .  .  . 

The  Judgement  Goes  to  Coto-Coil 
Coil  Specialists  Since  1917 


OB  1 1 

filament  voltage 


FIG.  3 — Curves  showinq  output  voltaqe  ol 
counter  ttibe  power  supply  with  respect  to 
the  various  battery  voltages 


A-battery  voltage  limits,  1.5  to  1 
volt;  B-battery  limits,  67*  to  50 
volts;  output  voltage,  900  volts  with 
2-percent  regulatitm. 

The  corona  voltage  regulator 
could  be  made  to  regulate  other  out¬ 
put  voltages,  but  if  more  than  1,200 
volts  of  regulated  voltage  are  re¬ 
quired,  the  oscillator  output  must 
be  increased  by  increasing  the  in¬ 
ductance  of  the  transformer,  in¬ 
creasing  the  turns  ratio  of  the 
transformer,  increasing  the  B-bat¬ 
tery  voltage,  or  by  selecting  a  tube 
with  greater  tran.sconductance. 


ACETATE  INTERLEAVE 


(Ceoftfc«d  undtr  W  E.  Raft.) 


COTTON  INTERWEAVE 


TAPED  FORM  WOUND 
UNIVERSAL  SINGLE  OR 


MULTI-PIE  CROSS  WOUND 


Reference 


(1)  A.  Thomas,  HlBh-Voltap<*  Suppli 
for  (J-M  (.’ountr*rs,  Klbcthonics.  p  1« 
IH-c.  IIMS. 


SURVEY  OF  NEW  TECHNIQUES 

Germanium  crystal  tetrodes  for 
mi.xer  applications  using  input  sig¬ 
nals  at  least  up  to  200  me  were  de- 
■scribed  by  Rowland  \V.  Haegele  of 


COTO-COIL  CO.,  INC 

COIL  SPECIALISTS  SINCE  1917 
65  Pavilllon  Avenue/  Providence  5,  R. 
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ADC 

AMPLIFIER 

(71  Series) 


The  new  ADC  I  >pc  '  I  Series  of  high 
fidelity  8-watt  amplifiers  is  outstand¬ 
ing  for  its  unusual  versatility,  and 
wide  range  frequency  response  w  ith 
low  distortion. 

These  new  amplifiers  are  ideal  for 
use  in  radio  broadcasting  studios, 
w  ired  music  applications,  recording 
studios,  home  receivers  and  similar 
installations  w  here  bridging,  line  or 
high  impedance  inputs  are  reauired. 
Output  impedances  are  provided  for 
either  line  t)r  voice  coil  connections. 

ADC  1  vpe  ■’  I  amplifiers  are  readily 
adaptable  for  use  in  either  a  console 
or  rack.  Rapid  exchange  of  units  for 
servicing  or  change  of  terminal  im¬ 
pedances  is  facilitated  by  plug-in 
connections. 

Hum  problems  are  minimized  by 
a  built-in  power  supply  with  low  ex¬ 
ternal  magnetic  fields. 

ihe  neu  ADC  lype  71  Series  uill 
solve  many  of  your  amplifier  problems. 

Write  TODAY  for  descriptive  literature. 


Compactness  and  functional  de> 
sign  of  the  ADC  Type  71  ampli¬ 

fier  are  shown  above.  Neatness 
of  orrongement  and  ease  of 
access  are  shown  below. 


•  Rated  Power  Output  8  Watts 

•  Rated  Response 

Flat  within  0.5db,  40- 1  2,000  cps 


•  Max.  Input  for  full  power  output 

Zero  V.  U.  or  0.78  volts 


•  Max.  Noise  Level 

76db  below  full  output 

•  Gain  Control  Range . 35db 

•  Distortion— Nominal  Rating  2% 

•  Net  Weight  I  1  Vi  Lbs. 

•  Overall  Dimensions 

3^/4 ""  X  1 6"*  X  High  including 

Plugs  and  Control  Knob 


Type  Coin  Input  Output 

71 A  38db  Bridged  10,000  ohm»  600  ISOohme 
71B  38db  Bridged  lO.OOOohmt  16  8  4ohmi 
71C  50db  600  150  ohm*  600  150  ohms 

710  50db  600  150ohm$  16  8  4ohme 

71F  TOdb  High-irrtpedance  16  6  4  ohms 


ad  A  /4udia  DEVELOPMENT  CO. 

wm  ^  "Audio  Develops  the  Finest" 

2847  13th  Ave.  South,  Minneapolis  7,  Minn. 


THE  ELECTRON  ART  (continued) 

Sylvania  at  the  Princeton  Univer¬ 
sity  Conference  on  Electron  Tubes 
and  Solid  State  Devices,  sponsored 
by  IRE.  -Advantages  claimed  in¬ 
clude  the  high  degree  of  isolation 
provided  by  the  crystal  tetrode, 
lower  power  even  though  conversion 
transconductance  approaches  that 
of  ordinary  tube  mixers,  and  very 
small  physical  size. 

Transition  of  materials  like  lith¬ 
ium  chloride  from  insulators  to  con¬ 
ductors  at  temperatures  about  15 
to  30  degrees  below’  their  fusion 
points  is  being  used  in  England  for 
measuring  and  controlling  tempera¬ 
tures  of  engines  and  their  exhaust 
ducts.  The  sensing  element  is  like 
a  coaxial  cable  with  the  annular 
space  filled  with  the  temperature- 
sensitive  material.  Mixtures  of  cal¬ 
cium  and  sodium  chloride  also 
work.  An  a-c  voltage  is  applied  be¬ 
tween  core  and  sheath,  with  a  sole¬ 
noid  in  series  to  operate  an  electro- 
hydraulic  fuel  valve.  When  the 
exhaust  duyt  gets  too  hot,  the 
resulting  increa.sed  current  through 
the  chloride  material  operates  the 
solenoid  valve  and  reiluces  fuel  llow. 

(  HANr.E  IN  PERMEABILITY  with  tem¬ 
perature  as  ferromagnetic  sub¬ 
stances  approach  their  Curie  point 
provides  simple  and  direct  control 
of  temperature.  A  diaphragm  of 
nickel-iron  alloy,  exposed  to  the 
heat  source,  is  made  a  part  of  a 
magnetic  circuit  containing  a  mov¬ 
able  armature.  Changes  in  per¬ 
meability  cause  movement  of  the 
armature,  which  in  turn  moves  a 
flapper  valve  in  the  compressed  air 
input  to  a  diaphragm-actuated  valve 
in  the  fuel  line  of  the  furnace. 

A  IKII  BLE  DIODE  with  elastically  sup¬ 
ported  anodes  has  been  developed 
in  England  for  use  as  an  all-elec¬ 
tronic  accelerometer.  Plate  imped¬ 
ance  changes  with  acceleration  or 
deceleration  when  the  tube  is 
clamped  to  the  structure  under  test. 
The  diodes  form  adjacent  arms  of 
a  Wheatstone  bridge  whose  output 
can  be  recorded  directly  with  a  low- 
impedance  galvanometer  or  fed  into 
an  amplifier  and  c-r  scope.  .Advan¬ 
tages  are  high  output,  excellent  re¬ 
sponse  at  low  frecpiencies,  low  mass, 
and  absence  of  positioning  restric¬ 
tions. 
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NEW  STEVENS  THERMOSTAT 


in.  wide,  U  in.  long.  The  unit  i.s 
available  in  any  combination  of 
.switches  up  to  dpdt.  Standard  con¬ 
tacts  are  of  fine  silver,  rated  up  to 
5  amperes.  Power  consumption  is 
1  to  2  watts. 


Microvolt  Generator 

The  Hickok  Electrical  I.nstrc- 
MENT  Co.,  10527  Dupont  Ave., 
Cleveland  8,  Ohio.  .Model  292X 
microvolt  generator  covers  all  a-m. 
f-m,  tele  and  mobile  frequencie.s. 


fast  response  •  close  temperature  control 


Specifically  engineered  for  elec¬ 
tronic,  appliance  and  apparatus  ap¬ 
plications,  compact  Type  M  Stevens 
Thermostats  assure  fast  response 
and  close  temperature  control — 
characteristics  of  larger  Stevens 
Thermostats. 


BI-METAL  DISC 


•CONTACT 


\  '■contact 

'CONTACT  DISC 
RETURN  SPRING 


.Modulated  and  unmodulated  output 
is  from  1  to  100,000  av.  It  may  be 
externally  modulated  from  15  to 
10,000  cps.  The  unit  features  a  self- 
contained  crystal  oscillator  circuit. 


Typical  curve 


Action  of  new  Type  M  thermostat  is  extremely 
precise  because  bi-metal  element  is  electrically  inde¬ 
pendent.  Bi-metal  disc  rests  on  top  of  rigid  Monel- 
backed  contact  disc,  which  carries  current  on  its  silver 
side  because  of  minimum  electrical  resistance.  Since 
bi-metal  carries  no  current,  artificial  cycling  and  life¬ 
shortening  "jitters”  are  eliminated. 

Double,  heavy-duty  silver  contacts  in  series  mini¬ 
mize  arcing,  further  increase  thermostat  life.  Heat- 
resistant  stainless  steel  or  Inconel  return  spring  as¬ 
sures  positive  On  or  Off  position.  Silver-plated  brass 
or  steel  terminals,  mounted  on  non-conducting  Alsi- 
mag  base,  are  furnished  in  standard  or  special  shapes. 

Get  faster  response  and  closer  temperature  control 
on  small  current  differentials.  Specify  Stevens  Type 
M  Thermostats  on  your  appliances  and  industrial 
apparatus  —  for  better  performance,  longer  life. 


II igli-Iiii|HMlaii4‘«‘  .VlliMiiialor 

Livingston  Electronic  ('orp.,  Liv¬ 
ingston,  N.  .1.,  announces  the  Model 
.MB  Loudness  Control,  a  23-step 
high-impedance  attenuator  with  23 
degrees  of  eijualization  designed  in 


manufacturing  company,  inc. 

MANSFIELD,  OHIO 
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3/4  SIZE 


THE  NO.  37001 
SAFETY  TERMINAL 


An  old  fovorilo  in  tho  lino  of  OEciwtivo 
Millon  ’’Dotignod  for  Applicotion"  prodwctt. 
Combinotion  high  voltogo  torminol  ond 
thrwbwfthing.  Toporod  contact  pin  fits  firmly 
into  conical  tockot  providing  lorgo  oroo, 
low  rotittanco  connoction.  Pin  it  twivol 
mountod  in  cop  to  provont  twitting  of  lood 
wiro.  Eoty  to  uto.  O.d.  intwlotion  high 
voltage  coble  fitt  into  opening  in  cop.  Sored 
conductor  pottet  thru  pin  for  eoty  toldering 
to  pre-tinniKl  tip  of  contact  plug. 


Standord  37001  ovoiloble  in  either  block  or 
red  bokelite.  No.  37501  it  low  lott  mica 
filled  yellow  bokelite  for  R.F.  opplicotiont. 


JAMES  MILLEN 
MFG.  CO.,  INC. 

MAIN  OFFICE  AND  FACTORY 

MALDEN 

MASSACHUSETTS 


’“Pacific  Di}/ision 

4¥/9ffO/>  Corporohot 


NEW  PRODUCTS 


(continued) 


conformance  with  the  Fletcher- 
Munson  curves.  Over  50-db  attenu¬ 
ation  is  available  with  a  respon.se 
varyinjf  from  flat  at  zero  attenua¬ 
tion  to  a  27-db  bass  rise  at  maxi¬ 
mum  attenuation. 


Grill-Dip  Osrillutor 

Kldico  of  N.  Y.  Inc.,  44-31  Dour- 
laston  Pkwy.,  UoiiRlaston,  N.  Y. 
Model  GDA  Rrid  dipper  is  desijrned 
to  measure  excited  or  non-excited 
circuits.  Amonjr  its  many  uses  it 
will  serve  as  a  siRnal  Renerator,  ab¬ 
sorption  wavemeter,  r-f  voltmeter 
and  Q  indicator.  It  features  self- 


jOTOUHWtkH 


Bcndi\-Pacific  telemetering  facilities 
can  pro\ide  you  \siih  any  phase  of 
a  complete  instrumentation  service. 
These  include: 


A  I  he  standard  AN  DKT-.^  sub- 
miniature  telemetering  compo¬ 
nents  which  remotelv  measure 
and  indicate  acceleration,  motion 
and  position,  pressure,  strain,  tem¬ 
perature.  vibration,  velocity,  volt¬ 
age  and  current.  Transmitters  up 
to  1 5  watts  of  power  are  available. 

★  .Application  engineering  to  adapt 
the  Bendix-Pacific  System  to  each 
specilic  problem. 

★  Installation  and  calibration  serv¬ 
ices. 

★  Aircraft  and  missile  antenna  de¬ 
sign  and  radiation  analysis. 

★  Flight  testing,  prov  iding  all  ground 
station  facilities  and  reduction  and 
anaivsis  of  data. 


contained  a-c  power,  sen.sitive  direct 
couplinR  and  a  complete  continuous 
range  from  3  me  to  250  me  in  6 
coil  ranRes.  The  unit  is  available 
wired  and  tested  to  order. 


Caparitaiice  Checking  I'nit 

Clippard  Instrument  Laboratory, 
Inc.,  1125  Bank  St.,  Cincinnati, 
Ohio.  Model  PC-4  capacitance 
comparator  is  desiRiied  to  .select, 
Rrade  and  calibrate  capacitors  of 
any  type  within  an  accuracy  of  0.2 
percent.  It  operates  from  any  110- 
volt  a-c  outlet.  RanRe  is  from  10 
waf  to  1,000  uf.  Three  .scales  on  the 
meter  read  in  ranRes  of  —5  to  -r  .5 


RADAR  BEACON 


Bendix-Pacific  has  developed  for  re¬ 
stricted  use  an  exceptionally  small, 
compact  radar  beacon  for  use  in  the 
common  radar  bands  to  f.icilitate 
vehicle  tracking. 


Robinson 


ROBinson  numiion,  me 

TETERBORO,  NEW  JERSEY 


NEW  PRODUCTS 
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and  over  a  tempfratiirf  ranjre  of 
-50  F.  to  ^  150  F. 


l{rou«lrust  (>artri<l^(> 

(lENKRAL  Electric  Co.,  Syratu.se, 
•N'.  Y.  .4  broadca.st  type  variable 
rehictanfe  pickup  cartridge  for  re- 
|)laceable  .stylii  ha.s  the  .same  imped¬ 
ance  as  broadca.st  etpializers  now  in 
u.se  with  earlier  models  of  the  cart- 
ridRe.  Each  unit  holds  to  within 
plus  or  minus  2  db  of  its  established 
frequency  curve. 


Seleiiiiiiii  K(*<'liK(‘r 

Bradley  Laboratories.  Inc.,  82 
.Meadow  St.,  New  Haven,  Conn. 
Model  SE8L  selenium  rectifier  is 
a  small  hiRh-voltaRe  type  designed 
for  portable  or  .sealed  equipment. 


The  list  of  current  users  of 
Robinson  VIBRASHOCK  products  ^ 

reads  like  a  cross  section  of  the  blue 
book  of  leading  American  industrials. 

Engineers  in  all  phases  of  manufacturing, 
where  vibration  is  a  problem  factor,  have 
learned  to  rely  upon  Robinson  equipment 
and  vibration  engineering  counsel.  New 
highstandardsof  performance,  durability, 
and  load  tolerance  are  assured  through 
the  experience  and  ability  of  the  Robinson 
organization.  VIBRASHOCK  mounts,  (now 
available  with  MET-L-FLEX,  a  new  all  steel 
resilient  material)  protect  valuable  military 
and  commercial  instruments  and  equipment 
throughout  the  world.  Detailed  literature  and 
performance  curves  will  be  sent  upon  request. 


Diameter  of  the  rectifier  huu.sing 
mea.sure.s  a  quarter-inch  and  the 
length  varie.s  with  type  up  to  3 
inches.  It  is  rated  up  to  3,000-v 
peak  inverse  at  1.5  ma  d-c  and  can 
be  arranged  in  series  or  in  voltage 
multiplier  circuits  for  higher  volt¬ 
age  re<iuirements. 


.\in|»lifi«*r-Siippn‘ssor 

I1e:rmon  Hosmer  Scott,  Inc.,  385 
Putnam,  Ave.,  Cambridge  31),  Mass. 
Type  211. A  laboratory  amplifier 
with  noise  suppressor  has  a  fre- 
(piency  range  from  20  to  20,000 
cycles  and  a  i>eak  power  output  of 
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SUPPLY.. 
REGULATED 
WITHIN 
200  to  450 
VOLTS 


A.C.  OUTPUT:  6.3  volts  at  6 
amperes  unregulated. 

RIPPLE  VOLTAGE:  Less  than  5 
millivolts. 

OUTPUT  IMPEDANCE:  Less 
than  2  ohms. 

FRONT  PANEL:  Voltage  con¬ 
trol;  D.C.  output  terminals 
(isolated  from  chassis);  A.C. 
centertapped  output  terminals 
(isolated  from  chassis);  On  off 


for  industrial  and  research  use 


For  both  load  variation  from  0  to  200 
milliamperes  and  input  variation  from 
105  to  125  volts. 

Output  D.C.  voltage  variation  is  within 
0.5  volts  between  200  and  450  volts 
for  load  variations  from  0  to  200  MA. 


switch  and  pilot  light;  D.C.  out¬ 
put  switch;  Line  fuse;  D.C.  out¬ 
put  fuse;  Meters,  0  to  200  mil- 
liamperes  D.C.  and  0  to  500 
volts  D.C.  A  ground  terminal 
connected  to  the  chassis  is 
mounted  at  the  back  of  the  sup¬ 
ply. 

DIMENSIONS:  Cabinet  size, 
height  8",  width  8",  length  16". 
Weight  29  pounds. 


14  watt.s.  Di.stortioii  is  less  than 
O.."*  percent  at  5  watts  and  2  i)ercent 
at  12  watts.  Hum  is  approximately 
SO  (11)  below  maximum  power  output 
at  normal  volume.  The  amplifier  is 
d-c  operated  throujrhout  except  for 
power  and  driver  stages.  \  special 
transformer  matches  any  speaker 
from  2  to  500  ohms.  A  10-kc  whistle 
filter  is  provided  for  a-m  reception. 

Stutie  Regulator 

\Tt'KER.s  KI.EOTR1C  DIVISION,  VICK¬ 
ERS  Inc.,  1815  Locust  St.,  St.  Louis 
.‘1.  .Mo.  The  static  KPHfrator  voltage 
reirulator  illustrated  has  a  2.100- 
watt  output,  an  overload  rating  of 
150  percent  (1.000  watts)  for  tlO 
.seconds,  and  a  transient  response 
time  of  8  cycles,  based  on  400  cps. 


Every  well  equipped 
engineering  research 
laboratory,  testing  de¬ 
partment,  physics  and 
electronic  schoolroom 
should  have  its  own 

KEPCO  MULTIPLE 
POWER  SUPPLY 


•  Two  continuously  variable  B  sup¬ 
plies,  from  0  to  300  volts  at  cur¬ 
rents  up  to  150  mo.  Ripple  less  than 
10  miliivolts. 

•  One  continuously  variable  C  supply, 
from  minus  50  to  plus  50  volts  at 
5  ma.  Ripple  less  than  5  millivalts. 

•  One  heater  supply,  6.3  volts  at  5 
amperes. 

•  Power  requirements;  105  to  125 
volts,  50  to  60  cycles. 

•  B  voltages  are  varied  by  new  KEPCO 
"Electronic  Voltage  Divider." 


Here,  from  one  self-contained  unit, 
is  a  source  qf  power  providing  the 
four  most  commonly  used  voltages; 
heater,  plate  and  grid: 

KEPCO  "Electronic  Voltage  Di¬ 
vider"  eliminates  use  of  heavy 
duty  wire  wound  potential  di¬ 
viders  .  .  .  B  voltage  regulation 
characteristics  are  superior  to 
standard  designs  .  .  .  complete 
voltage  control  from  front  panel 
...  all  connections  to  sturdy 
front  panel  binding  posts  .  .  . 
voltages  isolated  from  chassis. 


for  detai'/ed  information  about  the  KCPCO  MULTIPLE  POWER  SUPPLY  and 
the  KEPCO  VOLTAGE  REGULATED  POWER  SUPPLY,  write  to  DEPARTMENT  E. 


Kepco  Laboratories 

Incorporated 
149-14  41st  Avenue 
Flushing,  N.  Y. 


C^PCO 

m  ELECTRONIC  INSTRUMENTS 


Desivtnvd  to  perform  under  .-(evere 
.■ih(K-k  condition.s,  it.s  circuit  consists 
largely  of  a  voltaire  detection  stajre. 
an  amplifier  stajre  and  a  main  i)ower 
stajre. 

Iiitf'rlorkin^  Relay 

l’iiii,i.ip.s  Control  Corf.,  .Joliet,  111. 
Series  30500  interlockiii),'  relay, 
consi.stinjr  of  two  Type  2  relays, 
may  be  furnished  to  operate  on 
either  a-c  or  d-c.  When  the  lockup 
relay  is  enerjrized  it  automatically 
l(K'ks  in  mechanicallv  l)v  meiuis  of 
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Tubular  Parts  for  Television 


For  (leitronic  prod¬ 
ucts  for  export,  contact 
Driver- HarrisCom-  , 
party,  Harrison,  ^ 
Sew  Jersey.  ^ 
Harrison 
6-4S00  -.W 


tLiCT 


a  tension  spring  catch,  which  holds 
the  armature  in  the  energized  posi¬ 
tion  even  though  the  electrical  cir¬ 
cuit  has  been  opened.  When  the 
I  elea.se  relay  is  energized  the  ’ 
lockup  relay  is  automatically  re¬ 
leased  from  its  mechanically  held 
position. 


K«‘4'or<lin^  .\ss«‘iiihly 

Okknkr  Klwtkonk's  Inc.,  5320  N. 
Kedzie  Ave.,  Chicago  25,  111.  The 
Dynograph  (right)  is  a  direct  ink¬ 
writing  oscillograph  which  may  be 
used  with  the  type  133  amplifier 
(center I  for  direct  recording  in 
such  a|)plications  as  seismic  i)ick- 


ui)s,  reluctance  pickups  and  tacho¬ 
meters.  From  a  d-c  source  .sensi¬ 
tivity  is  approximately  150  ;iv  per 
cm.  Kespon.se  time  of  the  pen  is  less 
than  1  100  second.  Type  133  is  a 
3-channel  amplifier  operated  from 
the  type  333  a-c  power  supply. 


Multi-liistullutioii 
.\nlt‘iiiiu  I  nil 

rKLKVlSION  EuCIPMENT  COKH.,  23S 
William  St.,  New  York  7,  N.  Y. 
-Model  5-501  Multicoupler  permits 
the  connection  of  up  to  eight  extra 
tv  or  f-m  sets  to  one  ordinary  tele 
antenna.  No  ad.iustment  or  tuning 
over  the  40  to  220-mc  range  is  re- 
(|uired.  The  unit  will  operate  either 
300  or  75-ohm  leceivers,  and  use- 
eight  tyjjc  ().AK5  tubes,  h’or  spe¬ 
cial  a|)plications  it  may  be  con¬ 
nected  to  serve  8  to  75-ohm  sets,  or 
operate  with  sejiarate  high  and  low- 
band  antennas  when  required. 


IinliiMrial  Rectifier  Tiilie 

National  Electronics,  Inc.,  (len- 
eva.  111.  The  NL-614  is  a  new  inert 
gas-filled  2.3-ampere  rectifier  tube 
designed  for  industrial  electronic 
applications.  It  may  be  used  at  any 
ambient  temperature  between  —75 
and  *-90  F'ilament  voltage  is 
2.5;  filament  amperes,  8.5;  d-c  am¬ 
pere  output  2.5;  and  [icak  current 


The  Electronics  Industry  learned  years  ago  to  look  to 
Superior's  Electronics  Division  for  tubular  parts  tailored 
to  their  needs.  As  one  of  the  largest  producers  of  tubing 
for  electronics,  Superior  has  played  an  important  part 
in  the  development  and  perfection  of  these  vital 
components.  Used  as  anodes,  grid  cylinders  and 
other  parts  for  television  and  cathode  ray  tube 
gun  structures,  these  parts  can  be  rolled  at  either  .  ^ 

^  or  both  ends,  straight  or  angle  cut,  expanded  ^ 
i  and  rolled,  or  especially  shaped  to  meet 

I  Rigid  production  procedures,  together 
with  constant  metallurgical  and  chemical  ^ 

■  engineering  control,  form  the  impor- 
I  tant  "base  of  operations  "  from  which 
■  these  tubular  parts,  and  otner  prod- 
H  ucts  of  the  Electronics  Division 
H  emerge.  The  major  tube  manu- 
facturers  know  this  "base 
^^1  of  operations"  means 


SUPERIOR  TUBE  Cf 


5  Divn 


toa«a.rff,jagojicn 
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SINCE 


1887 


74^  SYMBOL  of  QUALITY  for  62  YEARS 

WASHERS  .  .  .  Standard  and  Special,  Every  Type,  Material,  Purpose, 
Finish  .  . .  STAMPINGS  of  every  Description  .  •  .  Blanking,  Forming, 
Drawing,  Extruding. 

Your  most  dependable  source  of  supply  —  the  world's  largest  manufac¬ 
turer  of  Washers,  serving  Industry  since  1887.  Over  22,000  sets  of  Dies. 
Submit  your  blueprints  and  quantity  requirements  for  estimates. 


output,  15  amperes.  The  900-volt 
Iieak  inverse  voltage  rating  per¬ 
mits  conservative  use  in  250-volt 
d-c  circuits. 


Static  (Converter 

V’ARO  Mfxj.  Co.,  I.nc.,  Box  638,  Gar¬ 


land,  Texas.  Model  30  converter  is 
a  d-c  power  supirly  designed  for  op¬ 
erating  at  extreme  altitude.s  and 


temperatures.  Input  is  rated  at  110 
to  120  volts,  380  to  420  cycles,  single 
phase,  while  the  out))ut  rating  is 
300  volts  d-c,  0  to  400  ma. 


IMl  I*owcr  Supply 

Elkctro  Propi’cts  Laboratoruxs, 
Inc..  549  \V.  Randolph  St.,  Chicago 


MAKERS  Of  STEVoE,  FERRAMIC  ZIRCON  PORCEl/.IN, 
LIGHT  DUTY  REFCACTORIES  AND  CHEMICAL  EQUIPMENT 


Standard  lengths.  Fabrication  to  close  matching  units,  wave  guide  and  co- 
tolerance  assures  highest  efhciency.  axial  assemblies  for  antennae  and 
Special  "clover  leaf  ”  spacer  beads  R.F.  sections  are  supplied  to  exact 
effectively  reduce  capacity  effects  and  requirements. 

Our  engineers  are  always  pleased  to 
check  any  project  and  furnish  quotations. 


6,  Ill.  Model  B  d-c  power  .supply  in¬ 
cludes  new  type  heavy-duty  selen- 


CERAMICS  and  STEATITC  CORP. 


NEW  PRODUCTS  (continued) 

ium  rectifiers  with  wide-ranKe 
variable  voltajfe  control,  damped 
voltmeter  and  ammeter,  8  power  tap 
adjustments  and  heavy-duty  switch. 
It  will  deliver  from  3  to  9  volts  with 
a  rating  of  6  volts  at  20  amperes 
continuous  and  35  amperes  instan¬ 
taneous  from  50  to  GO-cycle,  115- 
volt  power  source.  Ripjile  is  less 
than  3.0  percent. 


is  99,990  ohms.  Low  inductance  in¬ 
sures  accuracy  of  readings  for  all 
audio  and  the  lower  radio  fre- 
iiuencies. 


Lo^arilliiiiu*  Vfilliii<‘l«‘r 

Ai'dio  Instrument  Co.,  1947 
Broadway,  New  York  23,  N.  Y. 
Model  121  Loggei'.  having  a  50-db 
meter  scale,  reads  both  ma.ximum 
and  minimum  program  level  on  the 
same  meter  range,  and  measures 
system  noise  level  in  silent  intervals 
of  a  program.  Feeding  output  (lin¬ 
ear  in  db)  to  a  direct-writing  o.scil- 
lograph  via  suitable  amplifier,  it 
will  record  acoustical  reverbera¬ 
tion  or  the  efficiency  of  studio  oper¬ 
ators  in  riding  gain.  In  the  former 
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I’owtT  KrsiNlaiirt*  Btsx 


-M.aRMa  Kl.E(TRONir  Co.,  1032-36 
•North  Halsted  St.,  Chicago  14,  111. 
Model  10  decade  power  resistance 
box,  designed  for  service  and  lab¬ 
oratory  work,  will  dissipate  a  mini¬ 
mum  of  10  watts  and  a  maximum 
of  30  watts  depending  on  the  set¬ 
ting.  while  maintaining  a  2-percent 
accuracy.  Total  available  resistance 


MONITOR  UNIT 


GROUND  TRANSMITTER 


Enables  aircraft  to  navigate  safely  along  any  radial  track  to 
a  ground  station  from  distances  up  to  500  miles.  The  ground 
equipment  is  completely  air  transportable,  permitting  the  expe¬ 
ditious  setting  up  of  a  complete  medium  range  navigation  system 
when  required. 

A  novel  FM-AM  system  confines  the  navigational  signal  to  a 
total  r-f  bandwidth  of  60  c.p.s.  permitting  simultaneous  voice 
broadcast  on  the  same  carrier.  The  airborne  receiver  employs 
push-button  selected  crystal  control  and  has  a  navigational  i-f 
bandwidth  of  only  150  c.p.s. 


This  antir*  proiact,  from  its  original  theoratical  conception  to 
final  delivory  to  the  U.  S.  Air  Force,  was  undartoken  by  Radio 
Receptor.  This  inciudes  preiiminary  research,  development  of 
the  component  equipments,  production  of  a  complete  packaged 
station  including  transmitter,  monitors,  test  equipment,  anten¬ 
nas,  and  tuning  units,  production  of  airborne  receivers  and 
finally  actual  installatinn  of  the  complete  working  system  at  a 
U.S.  A.  F.  base. 


Communications  Division 

HAIMO  KErKPTOK  <  O.MIMXY,  IXr. 

Since  1922  in  Radio  and  llectronics 
251  WEST  19th  STREET  •  NEW  YORK  11,  N.  Y. 


Qnoiher 

OUTSTANDING 

achievement^ 

3fia 


AIRBORNE  RECEIVING  EQUIPMENT 


AN/FRN-8  LOW 
FREQUENa 
OMNIDIRECTIONAL 
RADIO  RANGE  SYSTEM 
DESIGNED  AND 
DEVELOPED  BY  RADIO 
RECEPTOR  FOR  U.S. 
AIR  FORCE 


NEW  PRODUCTS 


application  the  unit  and  oscillo- 
KTaph  can  record  as  fast  as  2,500  db 
per  second. 


Tackiiifs 

Markwell  Meg.  Co.,  Inc.,  200 
Hudson  St.,  New  York  13,  N.  Y. 
The  L4  tv  Tacker  is  designed  for 
tackiiiK  round  coax  cable  securely 
to  wood  or  plastic  usiii);  1.41) 
staples.  It  is  also  used  for  tackinjr 
300-ohm  twin  lead-in  wire  usinK  the 
I.4C  staple  which  is  driven  parallel 
and  between  the  two  outside  wires. 


Send  them  ink-on-paper  records  of  product  character¬ 
istics  .  .  .  recordings  that  are— Instantaneous— Accurate 
—Permanent. 


PluiM* 

Clarke  Instrl.ment  Core.,  910 
Kiior  St.,  Silver  Spring.  Md.  Model 
108-C  phase  meter  measures  phase 
relations  existinjr  in  directional  an- 
t'nna  systems.  Provision  is  made 


Recordings  from  D.C.  to  1 00  cps.  of  surface  characteris¬ 
tics,  pressures,  strains,  vibrations,  and  countless  other  phe¬ 
nomena  are  easily  made  by  Brush  Oscillographs.  When¬ 
ever  desired,  recordings  may  be  stopped  for  notations 
on  chart  paper.  A.C.  or  D.C.  signals  may  be  measured. 


Brush  meosurirtg 
devices  before  you 
buy...  they  offer  more 
foryour  money.  Why 
not  hove  a  Brush 
field  engineer  coll? 
At  no  obligation,  of 
course.  Just  coll  or 
write,  todoy,  you 
will  find  it  worth  a 


for  remote  monitorinp'  of  the  am¬ 
plitudes  of  the  currents  in  the  sev¬ 
eral  elements  of  the  array.  Phase 
indication  is  displayed  o/i  a  meter 
marked  in  two-decree  intervals. 


Tele.X,  Inc.,  Telex  Park,  Minneapo¬ 
lis  1,  Minn.  The  Karset  is  a  sincle- 
phone  head.set  that  slips  onto  the 
ear  and  weichs  only  \  ounce.  It 
offers  a  comfortable  listeninc  level 
with  0.3-mw  input  and  is  available 
for  either  hijfh  or  low  impedances. 
The  unit  comes  e(|uipped  with  a 


340S  Perkins  Aveeee  •  Cltvelond  14,  Ohie,  U.S.A. 


MAGNETIC  RECORDING  DIV.  •  ACOUSTIC  PROD.  DIV. 


INDUSTRIAL  INSTRUMENTS  DIV.  •  CRYSTAL  DIVISION 


Conodion  Rtprosonfotive: 

A.  C.  Wiclrmon,  ('Conoda)  ltd.,  P.  O.  Box  9,  Stotion  N,  Toronto  T4 


1$2 
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QUALITY  in  minjatun 

The  Tiny,  Five-Gram 
CQ  CRYSTAL  CARTRIDGE 


imCA***0* 


NEW  PRODUCTS 


(continued) 


flexible  removable  5-ft  cord  with  a 
standard  phone  plujr  connection. 
V'olume  control  is  optional. 


Automatic  Kukctric  Salv-s  (’orp., 
10:?.3  W.  Van  Huren  St.,  Chicajro  7, 
Ill.,  has  announced  a  complete  line 
of  hermetically  .sealed  relays.  Re¬ 
lays  available  will  accommodate  op¬ 
erating  potentials  from  a  fraction 
of  a  volt  to  several  hundred  volts. 


I  ■ 


NEW  PRODUCTS 


HICMPOnll 

PLEXKLE 


IMHD  ATTEN 
OHMS  AUSOH 


low  CAPAC 
CAPAC  WVV 
TYPES 


PHOTOCIU 

CASH 


VERY  LOW 
CAPACtTUICE 
CAILES 
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F.  W.  Lynch  C'o..  149  151  Sciond 
St.,  Sail  Francisi'd  5,  ('alif.  Modul 
2811  insulatinir  tran.-s  former  for 
carrier  telephone  is  a  completely 


■•ioiirce  of  hiKh-voltape,  low-amper- 
aRe  d-c.  Repiilation  accuracy  for 
line-voltaRC  variation.s  between  105 
and  125  volts  is  one  percent  at  full 
load  current  for  any  voltaRe  settiiiR 
between  20  and  325  volts.  Accuracy 
is  within  2.0  percent  at  10  volts. 
Complete  technical  data  is  available 
in  a  recent  sinRle-pajre  bulletin. 


NOW  YOU  CAN  AFFORD  THE  SPEAKER  YOU  HAVE  ALWAYS  WANTEDI 


PRICE 

REDUCED  18% 

on  the  famous 

ALTEC  604B 

Duplex  Speakers 


(continued) 


You  lienefit  from  increased  demand,  and 
resultant  manufacturinR  economies!  Not 
one  iota  reduction  in  the  quality  of  the 
speaker  —  the  speaker  you  have  always 
wanted!  But  you  get  it  for  18  percent  leas! 

r:  Ts  ☆☆☆☆☆☆☆☆☆  ☆ 

PRICE  REDUCED  16% 

ON  THE  ALTEC  600B 

DIA-CONE  SPEAKER 

Utilize  the  famous  dia-cone  principle  of  high- 
frequency  reproduction.  Ideal  for  PA,  home,  16 
MM  and  industrial  u.ses.  Quality  remains  the 
same  —  you  save  16  percent  on  price! 

YOUR  DEALER  HAS  THESE  NEW  PRICES'  | - 1 


1*»1  Sixth  Avp  .  New  York  1:1.  N.Y 
Il»»l  N.V'inoSt..  HolIyw»M>d  Calif 


articul&Id  R.F.  CABLES 


We  are  specially  organised 
to  handle  direct  enquiries 
from  overseas  and  can  give 
IMMEDIATE  DEUVERIES/hUStA 

edible  your  rush  order  /cv 
delivery  by  air.  Settlement  m 
dollars  by  check  on your  own  bank. 
Tramaetton  as  simple  as  any  local 
purchase-andddn'eryjustas  yufck 


LOW 

ATTCN 

TYRIS 

IMREO 

OHMS 

ATTIN  lOAOMC 
dklOOft  Mm 

St  too  4M 

0  o’ 

A  4 

74 

«.7 

1  0.11 

0.36 

A  2 

74 

ra 

0.24 

0.44 

TRANSRADIO  LTD 

CONTRACTORS  TO  H  ,  Ai  .  GOVERNMENT. 

anas 


I38a  CROMWELL  road 
LONDON.  S.W.7ENCLAND 


.>0-KVi  .\-M  Truiirsinitler 

Wkstinchovse  Eleittric  Core.,  Box 
868,  Pittsburgh  30,  Pa.  Type  50- 
H-2  is  a  high-level  a-m  broadcast 
transmitter  with  a  nominal  power 
output  of  50  kw.  It  uses  20  operat¬ 
ing  tubes  of  seven  types.  The 
equipment  features  a  complete  sup¬ 
ervisory  control  system,  coordi¬ 
nated  with  a  sequential  interlock 
system  and  with  an  overload  and 
safety  protection  system. 


Si^iul  Generator 

i  Electronic  Instrument  Co.,  Inc., 
276  Newport  St.,  Brooklyn  12,  N.  Y. 

I  Available  either  as  a  kit  or^actory- 
I  wired  and  tested,  the  model  320  sig- 
!  nal  generator  can  he  used  for 
I  f-m  a-m  alignment  and  to  provide 
i  tele-marker  frequencies.  It  features 


a  Hartley  oscillator  with  a  fre¬ 
quency  range  of  150  kc  to  100  me 
with  fundamentals  to  34  me.  A 
Colpitts  type  audio  oscillator  sup¬ 
plies  pure  400-cycle  sine  wave  volt¬ 
age  for  modulation. 


Insulating  rraiisfornicr 


NEW  PRODUCTS 


(continued)  I 


MICROSEN  D.  C.  AMPLIFIER 


LIGHT 


I0N2ATI0N 


PHOTO  C£LL 


STRAM  ANO  PIRAM 

OAuces 


l)alaiU'»‘(l.  oni'-to-one  ratio  unit 
havinjT  very  low  insertion  loss  anil 
relatively  flat  response  over  a  wide 
freiiueney  ranne.  Its  lO-kv  insulat¬ 
ing  ratiriK  assures  maximum  surge 
protection  to  exposed  telephone 
lines. 


MEASUf^MENT  RESPONSE  CONTROL 


Performance  plus  \ersatility 


IJias  Siip|ily  Ki'elifiors 

Radio  Rkitptor  Co.,  Int..  84  North 
thh  St.,  Brooklyn  11,  N.  Y.,  has 
added  to  its  line  of  seletron  recti¬ 
fiers  two  new  miniature  types  for 
t)ias  supply.  Numhers  1X1,  the 
cartridge  type,  is  rated  at  10-v  a-c 
input  and  10-ma  d-c  output ;  num- 
her  IMl,  the  plate  tyiie,  is  rated  at 


Tmk.m  icroscn  I).  C.  .Amplifier  provides  stable  and  accurate 
amplification  that  is  simple  in  ojH-ration,  compact  in  de- 
sijTn,  moderate  in  cost.  I’articularlv  adaptable  to  laboratory 
anti  fieKl  work,  the  Microsen  Balance  principle  assures  the 
advantages  of  high  gain  with  stability  and  fast  response.  The 
versatilitv  and  scope  of  this  electronic  instrument  opens  new 
fields  in  engineering  research  and  process  development  work. 

I.ine  voltage  variations  of  15  per  cent  cause  output  changes 
of  less  than  .5  per  cent.  There  are  no  mechanical  rectifiers  or 
choppers.  Tubes  are  standard,  l  ime  constant  from  .001  to  .2 
seconds.  Drift  less  than  5  microvolts  per  dav. 

Miniels  available  include  Noltage,  Current  anil  Potenti¬ 
ometer  Tvpe  .Amplifiers,  Direct 

Current  Converters,  Direct  _  •  / 

Current  Transformers  and  en-  ‘  V 

ijineered  designs  to  meet  spe-  ^ 

cial  requirements.  ^  ‘  i' 

I  i  r 

Tor  complete  data  incliullng  op- 
eration,  applications,  advantages 

and  spxrcifications  write  tor  the  ^  'll 

Microsen  D.C.  .Amplifier  Bulletin.  *  '  iu  ’< 


25-%'  a-c  input  and  100-ma  d-c  out¬ 
put.  For  bias  use  the  current  drain 
i.s  usually  negligible  but  the  recti¬ 
fiers  may  be  applied  to  other  half¬ 
wave  aiiplications  within  specified 
limits. 


ifljl  MICROSEN 

D.  C.  AMPLIFIER 

-yf  ProJuct  of 

MANNING,  MAXWELL  &  MOORE,  INC. 

BRIDGEPORT  2,  GONNECTICIT 


Nois»‘  Gfiieralor 

HKR.MON  IlOSMKR  SCOTT,  I.\C.,  385 
Putnam  Ave.,  Cambridge  39,  Mass. 
Type  810-A  noi.se  generator,  for  use 
in  research  engineering  and  pro- 


Maltefi  of  ‘Americon*  Industrial  Instruments  Honcock  Valves,  Ashcroft  Gauges,  Consolidoted  Safety  ond 
Relief  Valves.  Builders  of  'ShawBox'  Cranes,  'Budgit'  and  'Load  Lifter'  Hoists  and  other  lifting  specialties. 
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•fC*#CL4 


HIX2  * 
HYTRON 


slight  additional  cost,  if  required. 


CABLE 


(continued) 


[ilyin^r  pnwtT  to  the  iinodo  of  the 
e-r  tul)e.  Maximum  ratinK--<  ure 
15,000  volts  inverse  i»eak  and  one 
ma  d-e  load  eurrent.  tleneral  ehai- 
aeteristies  are  >riven  in  bulletin  lll'd. 


I'dt-kol  ('.liaiiihor 
KU‘elnniH‘l*“r 
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NEW  PRODUCTS 


•  In  signal  and  sweep  generators. 

•  In  field  strength  measuring  equipment 

•  Nucleonic  and  atomic  research 

•  Television  receiver  testing 

•  Wide  band  amplifiers. 

•  Pulse  amplifiers. 

•  Any  application  where  attenuation  of  UHF  is  required 

For  Additional  Information  Write  to  Dept  E  l 


Cknkral  Klkctku’  ('().,  Syracuse. 
N.  Y.  Model  4SN:iAl  pocket 
chamber  electrometer  is  desi^^ned  to 
read  poeket  j)encil  type  chambers 
carried  by  personnel  workinjr  in 


- APPLICATIONS  - 


DAVEN 


ks  I  ^  %  V  /  R-  F.  AmNUATION 

^  t  I  \a/  network 
f  ^  yy  ■  ■  for  your  w( 


FOR  YOUR  WORK 


duvtion  tostiuK.  provides  a  random 
noi.so  with  oiiual  power  in  eipial 
bands  throujrhout  the  a-f  speetrum 
and  a  substiintial  r-f  output  if  de¬ 
sired.  Operated  with  the  type 
power  supply,  it  uses  one  (if  I  and 
one  bl)4  tube  and  has  an  a-f  output 
from  (t  to  0.2  volt.  KiiUKu  i-s  from 
150  to  50  1.000  eyeles  in  r-f,  and  20 
to  20,000  cycles  in  the  a-f  spectrum. 


Miiiialim*  Korlifior 


llYTRON  KAPIO  &  KI.KCTKOMCS 
CoKP.,  .^alem,  .Mass.  The  type  1X2 
is  a  miniature  tilament:iry-t.vpe  rec¬ 
tifier  desijrned  for  use  in  television 
sets  as  hi>rh-volta>re  rectifier  sup- 


To  meet  the  increasing  needs  for  accurate,  de¬ 
pendable  instruments  to  attenuate  UHF,  The  Daven 
Company  now  offers  RF  attenuation  boxes.  These 
units  are  notably  compact,  provide  a  wide  range 
of  attenuation  and  are  moderately  priced. 


TMf* 


-  SPECIFICATIONS  - 

CIRCUIT:  Pi  network. 

STANDARD  IMPEDANCES  50  and  73  ohms.  Other  impedances  on  request. 

NO  OF  STEPS:  RFA  650 — 8  push-button  steps  RFA  660 — 10  push  button  steps 
RESISTOR  ACCURACY:  -  20o  at  DC 

IMPEDANCE  ACCURACY:  Terminal  impedance  of  loss  network  essentially  flot  from 
0—225  MC 

RECEPTACLES:  Army  Navy  Type  UG  58/U  will  be  supplied  on  standard  units  Other 


1,  2.  3  ,  4,  10.  20,  20,  20  db  steps 

(80  db  total  in  1  db  steps)  | 

2,  4  ,  6,  8,  20.  20.  20.  20  db  steps 
(100  db  total  in  steps  of  2  db)  1 

1,  2,  3,  4,  10,  10,  10,  20,  20,  20  db 
steps  (100  db  total  in  steps  af  1  db) 

2,  4,  6,  8,  20,  10,  10,  20,  20,  20  db 
steps  (120  db  total  in  steps  af  2  db) 


receptacles  may  be  obtained,  if  requi 
PLUGS:  These  will  be  supplied  at  a 

TYPES 

IMPEDANCE 

RFA  650 

50  <>  OR  73  <) 

RFA  651 

50  <>  OR  73  <) 

RFA  660 

50  u  OR  73  s» 

RFA  661 

50  <>  OR  73  n 

Circuit  operating  locus  superposed  on  characteristics 
of  magnetic  core  material  for  o  simple  series  reactor 
giving  a  3.0  to  t  lood  swing  with  a  5.0  to  1  react¬ 
ance  change.  Ronge  of  premagnetizotion  required 
is  5.0  ampere-turns  per  inch  to  40.0  ompere-turns 
per  inch. 


NEW  PRODUCTS 


Mark  of  Progro*$ ...  in  Bloctrical  Prodi,e*$ 


Of  Vital  Interest  to  the  Elertriral  Industry 


area.s  where  radioactivity  exists. 
KeaturiiiK  a  i)hot(K-lei-tric  system 
usinjr  a  servo  principle,  the  unit 
functions  on  two  separate  raiiKes, 
d  to  .50  and  0  to  2.50  milliroentKcns, 
each  with  a  separate  scale  on  the 
meter.  It  operates  on  117-volt  a-c 
with  an  input  of  .50  watts. 


Sviloliroiioiisi  .Motor 


llAGKN  .Mkg.  C'o.,  Inc.,  Baraboo, 
Wise.,  manufactures  a  self-starting 
synchronous  motor  with  the  two 
step-cut  balanced  llat-band  spring 
rotor  illustrated.  Full  speed  is 


Vickers  Ei.ectric  Division,  \iikers  Inc.,  offers  com¬ 
plete,  extensive  licsearch,  Eni'inecrinp  and  Development 
facilities  wliicli  are  available  to  the  industry  for  technical 
problems  and  applications  of  \  ickers  products  relative 
to  specific  reipiirements. 

MAGNETIC  AMPLIFIERS  •  STATIC  VOLTAGE  REGULATORS 
STATIC  MOTOR  SPEED  CONTROLS  •  POWER  SATURABLE 
REACTORS  •  RECTIFIERS  •  PHOTOELECTRIC  CELLS 
SERVOMECHANISMS  •  MAGNETIC  FLUID  CLUTCHES 
SPECIAL  MOTORS  AND  GENERATORS  •  TRANSFORMERS 
CONTROLLED  POWER  RECTIFIERS  FOR  ELECTRO-CHEMICAL 
PROCESSES 


re.ached  in  a  fraction  of  a  second 
developinK  a  tonpie  of  40  inch 
ounces  at  1  rpm.  It  is  available  in 
a  ranjre  of  speeds  from  1  to  7^0 
rpm.  The  solenoid  brake  attached  to 
the  back  of  the  unit  operates  in 
conjunction  with  the  on-off  .switch 
that  operates  the  motor,  eliminat- 
in)T  coasting. 


(iouxial  SwilelieH 

1)KS1GNKR.S  KOR  iNDf.STRY,  iNC.,  2915 
Detroit  Ave.,  Cleveland  12,  Ohio. 
Compact  and  li^'htweijrht  coaxial 


1815  LOCUST  ST.,  ST.  LOUIS  3,  MISSOURI 

Monufoefurers  of  Blocfricol  Produefs  *  A  Unit  of  tho  Sptrry  Corporation 
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THE  VICTOREEN  INSTRUMENT  CO 
5806  HOUGH  AVENUE 
CLEVELAND  3,  OHIO 


NEW  PRODUCTS 


(continued) 


radiation  sarrvy  motors 


Alpha  survey  meter 

This  sclf-H)niaiiu-d  iKiriabli-  in- 
•itrument  mtasures  alplia  radia¬ 
tion  by  nit-ans  of  an  air  ioni/aiion 
ihambtr  and  varutiiii  tubt  aiiipli- 
ticr  lircuit  whiih  operates  an 
indicatin):  meter.  I  he  ionization 
ihaniber  is  located  at  the  liottom 
and  tosered  by  a  delicate  nylon 
tilm  approximately  .0<K)2  inches 
thick.  A  wire  screen  serses  to 
protect  the  film. 


.switches  ate  aniiuunced  with  sol¬ 
enoid  drive  for  remote  control  or 
with  manual  control  for  panel 
mountinjr-  They  are  available  in 
2.  :J,  4,  and  6-way  for  use  with  RG- 
8  U  and  RG-11,'U  cable.  All  accept 
tyite  N  connectors.  Standing  wave 
ratio  is  less  than  1.25  to  1  to  3,000 
ntc  with  peaks  of  not  more  than  2  to 
1  to  10,000  me.  Crosstalk  attenu- 
iition  is  not  less  than  60  db  to  3,000 
me,  and  not  less  than  40  db  to  10,000 
me. 


Model  356 


Beta  and  gamma 
survey  meter 

A  portable  Geiger  •  M  iic  I  Ic  r 
('ounter  for  extreme  sensiiisiiy, 
capable  of  detecting  indisidual 
ionizing  particles.  The  instru¬ 
ment  has  three  full  scale  ranges 
of  20.0 — 2.0— 0.2  milliroentgens 
per  hour  measured  with  gamma 
radiation  from  radium. 


(;e.nkr.\i.  Radio  Co.,  275  Massa¬ 
chusetts  Ave.,  Cambridge  39,  Mass., 
h;is  available  the  type  916-AL.  an 
impedance  bridge  for  supersonic 
and  low  radio  frequencies.  The  unit 
covers  a  nominal  frequency  range 
of  50  kc  to  5  me,  and  can  be  used 
at  frequencies  as  low  as  15  kc.  Re¬ 
sistance  range  is  0  to  1,000  ohms. 


Model  263B 


'amma  survey 
meter 


.\  compact  portable  instrument 
designed  to  coser  four  ranges  of 
gamma  radiation  intensities, 
2.S  — 2S — 2 son  milliroentgens 
( I  1000  r)  per  hour.  I  he  most 
sensitise  range  approximates  that 
(d  a  (ic'iger  instrument  and  is 
inherently  more  st.ible.  The  ioni¬ 
zation  chamber  and  meter  arc 
hermetically  sealed,  and  the  case 
is  watertight.  Die  tastings  base 
been  used  whereser  possible  for 
unusual  rugged  construction. 


Model  247A 


Reactance  range  at  100  kc  is  11,000 
ohms.  Complete  ilescription  is  given 
in  the  March,  1949  issue  of  the 
Kxperimenter.  ' 


.»0-KVi  H-F  .\iiiplifi«>r 

Weistingiiolse  Ki.ectric  Corp., 
1’.  O.  Bo.x  868,  Pittsburgh  30,  Pa. 
The  Symmetron  is  available  either 
as  a  complete  50-kw  f-m  transmit- 
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IF  IT’S 
SPECIAL 
SEE 

PROGRESSIVE 


NEW  PRODUCTS 


(continued) 


POTTKR  &  Bri  mkikI-D,  54!I  WashinR- 
ton  Hlvd.,  Chicago  fi.  III.,  |)resent 
th(*  Model  SM  supor-midjret  relay 
with  windintrs  up  to  3400  ohms, 
permitting  oi)eration  to  75  volts  d-c 
with  minimum  sensitivity  of  5  ma 
at  80  mw.  Maximum  coil  dissipa¬ 
tion  is  1.75  watts  at  a  temperature 
rise  of  83(’.  Featured  is  a  high  re- 
sistanee  to  shock  and  vibration.  It 
is  offered  either  open,  dust  sealed  in 
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If  you  ore  looking  for  hard- 
to-get  or  special  dry  batteries, 
write  us.  We  design,  create 
and  manufacture  to  your 


SEND  FOR  THIS  FREE  CATALOG 


SPECIALTY  BATTERY  COMPANY 


ter,  or  an  amplifier  to  convert  exist¬ 
ing  10-kw  f-m  transmitters  to 
50-kw  operation.  It  couples  directly 
from  a  10-k\v  driver  to  the  antenna 
system  with  only  one  sta^re.  The 
unit  uses  ei^ht  air-cooled,  pluK-in 
triodes  in  a  concentric,  symmetrical 
design. 

Tiii-Plale  Coiiiiler 

rOTTKR  INSTRI'MKNT  CO.,  iNC.,  138- 
56  Roo.sevelt  Ave.,  Plushing,  N.  Y., 
announces  a  high-speed  prede¬ 
termined  electronic  counter  for  pil¬ 
ing  tin  plate  in  precise  quantities. 
The  counter  (for  rates  up  to  60,000 
per  minute)  is  composed  of  two 
housings,  one  containing  the  light 


KEEP  YOUR  COSTS  DOWN 

Progressive  specializes  in  mono, 
focturing  special  heods,  threods 
and  finishes  on  any  metal  or  alloy 
odopted  to  cold  upset.  Pleose 
write  for  cotolog  showing  many 
Progressive  specials  Catalog  in¬ 
cludes  purchasing  ond  engineer* 
ing  helps. 

*7^  PROGRESSIVE 
MANUFACTURING  CO. 

50  NORWOOD  ST. 
TORRINGTON,  CONNECTICUT 


BATTER 


source,  and  the  other,  the  photocell 
and  output  tube.  Four  tubes  per 
digit  are  u.sed  in  the  basic  circuit 
and  the  desired  count  is  selected 
liy  dial  switches  on  the  front  panel. 

I'iiiv  K(‘lav 


There  is  a 

•SPECIALTY 

DRY 

BATTERY 

for  your 
special  need 


do^otyo'* 


CENTRAL 
PAPER  ^ 
COMPANY  INC. 
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NEW  PRODUCTS 


Included  are  complete  descriptions 
and  specifications  on  wire  wound  resistors 
of  all  types  and  sizes.  Each  is  precision 
wound  to  close  tolerance,  and  many 
feature  special  moisture-proofing  to  assure 
proper  functioning  under  severest 
climatic  conditions.  INRESCO  Resistors 
—available  for  IMMEDIATE 
DELIVERY — arc  supplied  in  standard 
or  custom  types  to  meet  the  most 
unusual  design  or  operational  require¬ 
ments,  and  are  offered  at  prices  that 
benefit  from  mass  production  facilities.  A 
copy  of  the  new  INRESCO  catalog 
will  be  helpful ;  write  for  it  today.  Prices, 
samples  and  estimates  promptly 
on  other  than  standard  resistors. 


poly.styrene  S-pin  plu>r-in  enclo.sure 
or  hermetically  sealed  in  jrlass  with 
miniature  7-pin  tube  base. 


<^>iiurlz  TiiImii^ 

Hanovi.x  Chkmical  &  .Mkg.  Co., 
Newark  5,  N.  J.,  announces  produc¬ 
tion  of  precision  bore  ipiartz  tubinjr 
drawn  to  close  tolerances.  TubinK  is 
straiKht  in  lenjrth  and  dimensioned 


Wlr«  WovfMi 
Resistors  for  Ivor/  tiso 
in  iioctronics 
instrumentcrtlon 


m  1036  COMMERC::  AVE.,  UNION,  N.  J. 

■ 


to  round,  .s<iuare  and  oblony  shape.s 
with  bore  tolerances  from  0.1)01  to 
0.003  (for  1  inch  and  larger). 


Wavrpiiith* 

Sylvania  Electric  Frodvcts  Inc., 
500  Fifth  Ave.,  New  York  18,  N.  Y., 
has  announced  glass  waveguide 
windows  designed  to  permit  silver 
soldering,  without  damage,  to 
microwave  systems  operating  at 
frequencies  ranging  from  3,000  to 
40,000  me.  Power  losses  range  from 
0.02  to  0.1  db.  The  new  windows 
for  freipiencies  above  3,500  me  will 
stand  pressures  up  to  65  psi  abso¬ 
lute.  Dimensional  tolerances  range 


Papef'  j  ru'i  .  they 

pish  1  trfpe“  .  they 

.  .Voiowsbis 
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(continued) 


from  0.005  inch  iit  3,000  me  to 
0.0005  inch  at  30,000  me.  Gla.s.s  tol¬ 
erances  vary  from  0.001  to  0.0001. 


l*orlal>l«‘  .Meters 

WKSTON  KhKCTRirAI,  INSTROMKNT 
CoRP.,  617  Frelinjrhuy.sen  Ave., 
Newark  5,  N.  J.  Model  001  series 
of  a-c  and  d-c  portable  instruments 
have  a  nonbreakable  window  on  a 
5i-inch  .scale  and  are  shielded 
aRainst  external  magnetic  fields. 


TOROIDS -/or  Perfi 


Close  tolerance  toroidal  coils  wound  on  ^4  inch  diameter,  or  larper, 
cores.  Inductance  tolerances  can  Im-  maintained  to  0.1%.  Available 
with  lialancc<l  windings,  taps  and  «dos«'-couplcd  secondaries. 

here  a  w  ide  frcipicncv  ran^c  of  oper¬ 
ation  is  rc<|uircd.  coils  with  extremely 
low  distributed  capacitv  arc  u\ailahlc. 


Lenkurt  knows  how 


LENKURT  ElECTRIC  CO 

SAN  CARLOS  •  CALIFORNIA 


Protection  in  d-c  units  is  such  that 
a  7,0()()-ampere  conductor  three  feet 
from  the  instrument  causes  less 
than  0.5-percent  error. 


Transient  ^ 
Phenomena? 


Lileraliire. 


Instrumentation  IIiMiklets.  Reeves 
Instrument  Corp.,  215  K.  91st  St.. 
New  York  28,  N.  Y.,  recently  pub¬ 
lished  four  booklets  describing 
and  illustratintr  (1)  standard  in¬ 
strumentation  parts  and  servo¬ 
mechanism  components.  (2)  model 
V(1401  all-purpose  self-contained 
vertical  K.vro,  (3)  model  RPllO  re¬ 
mote  positioner,  and  (4)  the  elec¬ 
tronic  analoR-  computer  and  asso¬ 
ciated  eciuipment. 


Does  your  research  prob¬ 
lem  include  the  necessity 
for  obsei'vahon  of  sfeep 
fronted  pulses,  non-recur- 
rent  or  non-slnus1>t8al 
waveshapes? 

The  Tektronix  Type 
51 1 -AD  Oscilloscopo 

has  been  designed  speci¬ 
fically  for  coping  with 
the  above  requirement. 


Tube  &  Transbirmer  Kulletins. 
Radio  ('orp.  of  America,  Harrison, 
N.  .1.  Description,  technical  data 
and  dimensional  outlines  are  avail¬ 
able  for  the  811-A  power-triode 
and  the  2b3Tl  and  203T2  hisrh-re- 
actance  filament  transformers  for 
use  with  tube  types  5771  and  5786 
respectively. 


UXTHONIX 
TYPC  511 -AD 
OSCfUOSCOW 


$84500 


Video  Band  Pass  —  5  Cycie$,  10  Megacycles. 
Ampiifier  Rise  Time,  .05  Microsecond. 

Video  Signai  Deiay  Network,  0.25  Microsecond 
Coni.  Var.  Triggered  Sweeps,  .1  Sec.,  I.  Mierosec. 
AH  DC  Reguiated  Against  Line  Voitagt  Changes 
Seif  Contained  —  Totai  Weight  SO  Pounds.  * 
Unusuafiy  Low  Cost,  'i 

fngineerfng  soles  roprsssnfMlon  la  |||rinclpMaraj|L 


Relay  ('ataloR.  Phillips  Control 
Corp.,  612  N.  .Michisran  Ave.,  Chi¬ 
cago  11.  111.  CataloK  No.  7  is  a 
well-illustrated  treatment  of  a 
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EXTRA- SMALL... 
MOISTURE- RESISTANT 


NEW  PRODUCTS  (continued) 

wide  line  of  relays.  Included  are 
dimensional  drawings  of  each  type, 
coil  characteristics,  contact  assem¬ 
blies  and  weights. 


Speedy 

Accurate 

Testing 

1.  Resistance  Testing 


Components  Catalog.  Cambridge 
Thermionic  Corp.,  445  Concord 
Ave.,  Cambridge  38,  Mass.  Catalog 
No.  300  is  made  up  of  70  pages  sub¬ 
divided  into  sections  on  terminal 
lugs,  terminal  boards,  swagers, 
hardware,  insulated  units,  coils 
and  chokes.  Each  section  is  intro¬ 
duced  by  photographs  and  descrip¬ 
tions  of  the  products,  followed  by 
pages  of  working  drawings  con¬ 
taining  detailed  specifications. 


Electronic  Mechanical  Design. 
College  of  Engineering,  New  York 
University,  New  York  53,  N.  Y.  A 
new  4-page  reprint  entitled  “Me¬ 
chanical  Aspects  of  Electronic  As¬ 
semblies,”  for  mechanical  design 
specialists  when  dealing  with  elec¬ 
tronic  equipment,  is  available  for 
ten  cents.  The  text  covers  shield¬ 
ing  techniques,  wiring  methods, 
grounding  practices,  use  of  subr.s- 
semblies  and  mounting  of  controls. 


New  CTC  Ceramic  Coil  Form 
Is  Ideal  For  Many  Sub-Miniature 
Component  Applications 


LIMIT  BRIDGES 


For  high  speed  testing  of  resistors,  coils, 
heater  elements  and  similar  products  in  pro¬ 
duction  quantities  where  costs  must  be  mini¬ 
mized.  Designed  for  use  by  f>on-skilled 
operators,  they  are  capable  of  checking  as 
many  as  2000  items  per  hour.  Ranges  from 
1  ohm  to  10  megohms.  Simple  and  sturdy, 
these  instr  iments  will  withstand  hard  usage 
for  many  years.  Described  in  Bulletin  100. 


Standing  less  than  5/8”  high  when 
mounted,  and  with  a  form  diameter  of 
only  3/16”,  CTC's  new  LST  ceramic  coil 
form  fits  easily  into  small  spaces  and  hard- 
to-reach  locations.  In  addition,  its  ceil 
body  of  silicone  impregnated  ceramic 
(grade  L-5,  JAN-1-10)  offers  the  advan¬ 
tage  of  extremely  high  resistance  to  mois¬ 
ture  and  fungi,  and  has  well  developed 
dielectric  properties. 

Mounting  bushings  and  ring-type,  ad¬ 
justable  terminals  are  of  brass.  Bushings 
are  cadmium  plated  and  terminals  are  sil¬ 
ver  plated.  The  powdered  iron  slug  is  ad¬ 
justable.  Accommodating  solenoid  or  pie 
type  windings,  the  LST  is  supplied  as  a 
coil  form,  or  wound  to  specifications.  De¬ 
pending  on  the  type  of  winding,  inductance 
changes  of  approximately  2  :  1  can  be 
expected. 

You’ll  find  the  LST  and  many  other 
Cuaranltrd  Componrnlit  fully  described  in 
CTC’s  new  Catalog  ySOO.  This  big  illus¬ 
trated  booklet  is  packed  with  helpful  in¬ 
formation.  Send  for  it  today. 


2.  Shorted-Turn  Testing 


Exposure  Photometer  Literature. 
Photovolt  Corp.,  95  Madi.son  Ave., 
New  York  16,  N.  Y.  The  4-page 
circular  No.  810  and  the  22-page 
technical  information  bulletin  No. 
812  on  the  new  exposure  photo¬ 
meters  for  photomicrography  and 
metallography  are  now  available. 
A  fully  illustrated  description,  ex¬ 
posure  nomograph  and  price  list 
are  included. 


Miniature  Selenium  Rectifiers. 
Federal  Telephone  and  Radio 
Corp.,  900  Passaic  Ave.,  East  New¬ 
ark,  N.  J.  Many  new  circuits  for 
application  in  television,  home  re¬ 
ceivers,  electrical  appliances,  in¬ 
dustrial  and  other  equipment,  as 
well  as  complete  engineering  in¬ 
formation  on  miniature  selenium 
rectifiers  are  contained  in  a  re¬ 
cently  published  48-page  hand¬ 
book.  Price  is  twenty-five  cents. 


For  detecting  shorted  turns  or  opens  in  coil 
windings  of  nearly  every  variety.  Speeds  of 
2000  items  per  hour  easily  attained  with 
non-skilied  personnel.  Will  readily  detect  a 
single  shorted  turn  of  No.  44  copper  wire. 
Operation  at  60  cycles  assures  substantial 
freedom  from  capacity  effects.  Simple  and 
sturdy  for  long  service  under  hard  usage. 
By  detecting  defective  windings  at  negli¬ 
gible  cost  before  assembly  into  completed 
units,  these  instruments  greatly  increase 
production  efficierKy  and  contribute  to 
product  quality.  Described  in  Bulletin  109. 
pother  Rubicon  Products; 

Wheotstonn,  Kelvin  and  Mueller  Bridges,  Potenti¬ 
ometers  for  precise  meoturement  of  DC  voltoges, 
Golvonom  eters,  Photo*  electric  Colorimeters,  Sanford- 
Bennett  High  H  Permeameters,  Mognetometers  for 
intercomparing  permonent  mognets.  Literature 


Turret  lugs  Split  Lugs 


Termlnol  Double-End  Swoger 

Board  lugs 

Crrarts/x  oi 

T/r’  ^Gua  Utn  /€*></ 
^om/icnenli 

CAMIRIDGi  THIIMIONIC  CORF. 

437  Concord  Ave.,  Cambridge  38,  Moss. 


Subminiature  Tube  Data.  Radio 
Corp.  of  America,  Harrison,  N.  ,1. 
Four  new  technical  bulletins  give 
data,  installation  and  application 
notes  and  average  plate  character¬ 
istics  for  the  1AC5  power  pentode. 
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^^ODucr^ 


meet  changing 
pickup  needs! 

SO^V  a  full  tine  of  Titone't  amazing 
ceramic  pick  upt^made  by  famous 
Sonotone!  Alt  with  these  great  basic 
features:  Full  frequency  (response 
from  5«  to  cycles.)  BelMlke 

supertone  mskes  new  nr  old  players 
thrilling.  Climate-proof,  moisture- 
proof,  fundus-proof!  Lightest  pressure 
saves  needle  wear,  revives  worn  records. 
NO  needle  talk!  NO  crystals,  madnets, 
Blaments  to  fall.  NO  pre-ampllflers. 
Perf<M‘ms  perfectly  for  years! 


NOTHELFER 

For  Custom  Built 


TRANSFORMERS 


Over  25  years'  ex¬ 
perience  in  the 
manufacture  of 
specials  at  cost 
that  compares  fav¬ 
orably  with  stand¬ 
ard  types.  Built-in 
quality  proved  by 
years  of  actual 
use. 

From  lOVA  to  300  KVA 
Dry-Typo  Only.  Both 
Open  and  Encaied.  1. 
2,  &  3  Phaie  IS  to  400 
Cycle*. 

NOTHELFER 

WINDING  LABORATORIES 

9  ALBERMARLE  AVE.,  TRENTON  3,  N.  J. 


CABINETS 

PANELS 


CHASSIS 

RACKS 


SONOTONE,  Box  5,  Elmsford,  N.Y. 


lASMetal 


D  READY- 
TO-USE 

METAL  EQUIPMENT 

ADAPTASLe  FOR  EVERY  REQUIREMENT 

Par-Metal  Equipment  offeri  many  features,  including  func¬ 
tional  streamlined  design,  rugged  construction,  beautiful 
finish  .  .  .  plus  ADAPTABILITY.  Eliminate  need  for  special 
made-to-order  units  on  many  jobs.  re-  ^  - 


Engineers  and  manufacturers  will 
effect  economies  with  Por-AAetol 
Products,  which  are  available  for 
every  type  of  job  from  a  small 
receiver  to  a  deluxe  broadcast 
.  transmitter. 

Profeuional  techniques  and  years 
of  specialiXotion  are  reflected  in 
the  high  quality  of  Par-Metal.  .  . 
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speeiFf 


To  the  engineer  designing  or  ex¬ 
perimenting  with  Television  re¬ 
ceivers,  CHICAGO’S  catalog  line 
of  Television  transformers  offers 
the  advantages  of  accepted  design 
practices.  Made  by  the  largest 
single  supplier  of  transformers  to 
the  TV  industry,  these  Chicago 
unit  a  are  exact  e<iuivalents  to  those 
used  in  the  leading  TV  receiver 
circuits.  Included  in  the  line  are 
power,  vertical  blocking  oscillator, 
and  both  vertical  and  horizontal 
scanning  output  transformers 
—  available  now  from  stock  at 
leading  Jobbers. 

S«iid  today  for  yovr  copy  of  WPifg 

iho  CHICAGO  TaUvoios  .  - 

Tronaformar  Cotolog. 


CHICAGO  TRANSFORMER 

Division  tjf  Essex  Wire  Corporotton 


3S0I  ADDISON  STREET  •  CHICAGO  18,  ILLINOIS 


Transformers 


For  today's  leading  circuits 


{2-49) 


Never  Need  Oiling  .  .  .  Operate 
Efficiently  In  Any  Position  .  .  . 


Motor  is  equipped  with  oil  storage  reservoir  and 
patented  oil  feed  to  bearings  Rotor  shaft,  reduc¬ 
tion  tram,  and  output  shaft,  all  have  double  bear¬ 
ings  to  reduce  vibration  and  assure  quiet,  efficient 
operation  when  mounted  in  any  position. 

Brass  Gears  Operate  Against 
Steel  Pinions — Steel  Shafts 
Operate  In  Babbitt  Bearings 


There  is  no  compromise  for  qualify  in  the  design 
and  construclion  of  SYNCHRON  Timing  Motors 
and  Time  Machines!  If  yau  have  any  liming  de¬ 
sign  problems,  SYNCHRON  offers  the  benefit  of 
long  experience  and  capable  design  assistance. 
Write  far  catalog  and  engineering  data. 


Eitablished  1907  •  a  Pioneer  in  Synchronous  Motors 


;  NEW  PRODUCTS  (continued) 

!  the  1AI)5  .sharp-futoff  pentode,  the 
1K8  peiitairrid  eonverter  and  the 
ITli  diode-jientode. 

Tube  Lifter.  Hytron  Radio  and 
Kleetronies  t’orp.,  Salem,  Mas.s.  A 
■siiiKle-.sheet  preprint  de.seribes  and 
illu.strates  the  .stainle.s.s  steel  tube 
I  lifter.  Directions  for  use  of  the 
'  tool  are  also  Lriven. 

Cathode-Hay  Kquipmenl.  Allen 
H.  Du  Mont  Laboratories,  Ine. 
KMKI  Main  Ave.,  Clifton,  N'.  J. 
Form  7l>l)-l{  is  a  lli-pajfe  booklet 
treating  of  industrial  c-r  tubes  and 
j  also  Keneral-purpose,  hiKh-voltayre 
and  precision-measurement  oscil¬ 
lographs.  Specialized  c-r  eipiii)- 
ment,  oscillograph-record  cameras, 
auxiliary  instruments  and  acces¬ 
sories  are  covered, 

Filed  runic  Ti'st  Instruments.  Kay 
Fleet ric  Co.,  rine  Brook,  X.  J.  A 
recent  folder  of  catalog  sheets 
includes  a  complete  description 
and  s])ecitications  of  the  Mejra- 
Sweep,  Meyra-Match,  Metralyzer, 
MeKa-Pulser,  MeKa-Pipper  and 
Meyva-Marker  instruments  for  test¬ 
ing  wideband  circuits.  Ordering 
information  is  included. 

Solderless  Terminals.  Aircraft- 
-Marine  Products,  Inc..  1521-78  X. 
Fourth  St.,  Harrisbui’K,  Pa.  The 
Amp-O-Lectric  automatic,  electri¬ 
cally  operated  wire  terminator  is 
described  and  illustrated  in  a 
four-pa>re  folder.  Also  available 
is  a  folder  nivinv:  catalojr  numbers, 
wire  ran>res  and  stud  sizes  for  a 
line  of  Auto-Crimp  terminals. 

i 

Tele  TuIh‘  Complement  Chart.  Syl- 
vaiiia  Fleet  ric  Products  Inc.,  Fm- 
Iiorium,  Pa.,  has  jirepared  a  refer¬ 
ence  chart  listiiiLr  total  tube 
complement,  viewiiijr  tube  type  and 
number  of  tubes  by  type  in  111) 
television  receiver  models  pro¬ 
duced  by  44  manufacturers.  The 
data  chart  is  arranged  in  three 
pajres  folded  and  punched  for  fil¬ 
ing  in  standard  8'xll  three-rinp 
binder. 

Vibration  Cushion.  Robinson  Avi¬ 
ation.  Inc.,  5:{  Industrial  Ave., 
Teterboro,  N.  ,1.  A  recent  four- 
I  jiaire  folder  discusses  the  Vibra- 
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Y-Typ«  Conv«cfron* 

V«rti<ol  S*fi«ing  Tv^. 


CONTACTS 


GRAPHITE  METALLIZING 
CORPORATION 

1055NEPPERHAN  AVENUE.  YONKERS  3.  NEW  YORK 


D149 


ccliptv-PionMr  Division  of 


TETIRBOHO,  NEW  JERSEY  ' 

Awil  Mi-lw*i  IHihiNmI  OnniM.  n  Fin  intm 


The  DIAL  LIGHT  COMPAI^^Y  of  AMERICA 

Foremont  Manufacturer  of  Pilot  Liiihts. 

900  BROADWAY,  >EW  YORK  3.  V  Y.  TELEPHONE:  SPRING  7-1300 


ELECTRONICS  — Aujujf,  /949 


in  BRUSHiS 

for  high  currant  density  mini¬ 
mum  wear  low  contact  drop 
low  electrical  noise  self-lubri¬ 
cation 

in  CONTACTS 

for  low  resistance  non-weiding 
character 

GRAPHALLOY  works  wh*r«  othors  won't* 
Specify  GRAPHALLOY  with  conftdonco. 

*A  tpociol  tilvtr‘impro9netod  grcphito 


'  ...  192  PAGES  of 

LSEI I F.  IM'OKMATION 

y*’’  /'  Engineers,  designers,  purrhasing  agents  — 

'  GET  YOUR  COPY 

\ou  will  find  complete  d.ila  on  tlie  lamps  used  in  pilot  lights. 
i\.nd  illustrations  •  all  full  size  •  of  hundreds  of  items  you  will  use. 
r here  is  a  table  of  resistors  for  operation  of  lamps  on  all  voltages, 
domplcte  dimensional  ilata  on  each  unit. 
iNIore  than  2.000  Underwriters"  Listed  Assemblies.. 


Ush 


JL  value  lor  industrv 

H  Development  and  Production  of 

SPECIAL  PURPOSE  VACUUM 

TUBES  ECLIPSE-PIONEER 


We’re  not  in  the  standard  vacuum  tube  business.  But 
we  are  definitely  in  the  business  of  developing  and 
manufacturing  special  purpose  vacuum  tubes — tubes 
that  are  not  generally  available.  During  the  past  three 
years,  for  example,  our  facilities  have  produced,  such 
devices  as  the  Chronotron  thermal  time  delay  tube,  the 
Convectron*  vertical  sensing  tube,  the  TT-t  3000  me 
temperature  limited  noise  diode  tube,  counter  tubes, 
glass  enclosed  spark  gaps,  and  phono  pickup  tubes. 
Quantities  of  all  these  are  now  serving  many  phases  of 
industry  in  a  wide  variety  of  applications.  We  invite 
your  use  of  our  facilities  to  develop  and  produce  your 
requirements  of  special  purpose  vacuum  tubes.  ^  our 
inquiries  concerning  the  scope  of  our  facilities  or  details 
of  any  of  our  tubes  will  be  given  immediate  attention. 

*RE6.  U.  S.  PAT.  OPF. 


NEW  PRODUCTS 


(continued) 


shock  mounting  systems  which 
incorjxirate  Met-L-Flex,  a  new, 
stainless  steel  resilient  cushion 
providing  protection  against  shock 
and  vibration.  Typical  perform¬ 
ance  curves  are  shown. 


Tube  Summary.  Raytheon  Mfg. 
Co.,  55  Chapel  St.,  Newton  58, 
.Mass.,  has  published  a  comprehen¬ 
sive  summary  of  almost  200  spe¬ 
cial-purpose  and  power  tubes  with 
their  essential  characteristics, 
classified  and  indexed  for  easy 
reference.  Copies  are  available 
free  upon  request. 


I  he  type  MRC-IS  STRAIN  GAGE  CONTROL  UNIT 
and  the  type  S8  B  OSCILLOGRAPH  moke  up  a  complete  strain  record* 
ing  laboratory.  The  MRC15  contains  complete  equipment  to  power 
strain  gages  and  to  drive  oscillograph  golvonometers  for  recording 
from  static  strain  to  o  frequency  of  5000  cycles  per  second.  It  is  com* 
plete  with  strain  goge  boloncing  controts,  precision  calibrating  device* 
and  power  supply  equipment. 

The  S8  B.  with  12  to  48  elements,  is  o  highly-refined  general* 
purpose  oscillograph  with  chort  speeds  of  Vs  to  40  inches  per  second 
designed  to  occommodate  a  wide  range  of  galvanometer  types  and 
characteristics.  Precision  opticol  system  insures  records  of  highest 
occurocy  ond  quality.  Mony  refinements  contribute  to  versotility  and 
convenience  Write  for  Technicol  Bulletins 

For  the  MRC-15,  Bulletin  No  SP195G  •  For  the  S8  B,  Bulletin  No.  SP-165G 


Coil  Tube  Fasteners.  The  Palnut 
Co.,  77  Cordier  St.,  Irvington  11, 
N.  .1.  Kngineering  data  sheet  No. 
558  outlines  the  advantages,  con¬ 
struction  and  application  of  the 
newest  types  of  coil  tube  fasten¬ 
ers.  Typical  assemblies  are  shown 
and  full  dimensional  data  given. 


INSTRUMENT  COMPANY 

131}  SO  ClAIKSON  ST«Ef  T  •  DENVEI  10.  COIOIADO^ 


Translation  Loss  Correction.  Fair- 
child  Recording  Kquipment  Corp., 
154th  St.  &  7th  Ave.,  VVhitestone, 
N.  Y.  A  single  sheet  covers  the 
Unit  <128  Diameter  Equalizer 
which  automatically  applies  the 
equalization  necessary  to  compen¬ 
sate  for  loss  in  h-f  reproduction 
that  occurs  at  inner  diameters 
while  recording  at  32^  rpm.  An 
illustration,  technical  description 
and  specifications  are  given. 


Industrial  Use  of  Radioisotopes. 
Arthur  1).  Little,  Inc.,  Cambridge 
42,  Mass.,  has  prepared  an  exten¬ 
sive  13-page  bibliography  on  the 
industrial  uses  of  radioactive  trac¬ 
ers.  It  contains  general  back¬ 
ground  references,  a  list  of 
survey  articles  of  industrial  appli¬ 
cation  and  references  dealing  with 
specific  fields.  Copies  are  available 
without  charge. 


Materials  for  potting,  dipping  or  impreg¬ 
nating  all  types  of  radio  components  or  all 
kinds  of  electrical  units.  •  Tropicalized 
fungus  proofing  waxes.  •  Waterproofing 
finishes  for  wire  jackets.  •  Rubber  finishes. 
•  Inquiries  and  problems  invited  by  our 
engineering  and  development  laboratories. 


TEARS 


Zophor  MlIU,  Inc.  has  bean  known  for  its  dopondoblo  sorvico  and 
uniformity  of  product  since  1840. 


Connector  Specifications.  Cannon 
Electric  Development  Co.,  Catalog 
Dept.,  32(19  Humboldt  St.,  Los  An¬ 
geles  31,  Calif.,  recently  issued  an 
Army-Navy  connector  specifica¬ 
tions  chart  i.AN-C-591)  with  the 
latest  insert  arrangements  shown 
in  detail  at  half  scale  for  use  by 
aircraft,  radio,  communication  en¬ 
gineers,  designers,  maintenance 
men  and  purchasing  agents.  The 


ZOPHAR  MILLS,  Inc 


117  26th  STREET,  BROOKLYN  32,  N.  Y, 
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For  CONTROL  ond  ELIMINATION  of 

SHOCK  ... 


VIBRATION 


BARRY 


THE 


CORP 


w*ighf  apparatus. 
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*  High  Accwrocy  —  t  .6  Mt^ocyd*  Oyttol  OKil- 

lotof  tin*  bos*. 


A  Dir*c1  Indieotion  of  lnt*rvoh  wp  to  oo*  MCOnd  fOCycRng 
of  tb*  couflt*f  con  b*  obffvtd  Of  r«cord*d  for 
long**  int*rvoK. 

it  High  lotelution  in*otwr*«  int*rvoh  ht  sttpi  of  0-625 
microstcond. 

It  t*totns  Indicotion  of  Mooswrvmont  wntit  r*t*t. 

A  Eoty  to  Actwot*  —  potitiv*  pwb*t  from  common  or 
orot*  towrc**  con  b*  ws*d. 

it  Stoblo  —  no  odtwstmtnH  r*quif*d. 


...measures  and 
records  time  intervals 
vfith  a  resolution  of 
1/1,600,000 
seconds 

This  instrument  determines  ond  indi¬ 
cates  directly  the  elapsed  time  between 
electrical  "Start**  ond  ‘’Stop**  signals 
derived  from  the  beginning  and  end¬ 
ing  of  o  time  interval  to  be  measured. 
A  1,600.000  c.p.s.  crystal  oscillator  is 
used  os  the  time  base.  The  instrument* 
which  is  completely  self  contained, 
counts  the  number  of  cycles  from  this 
time  bose  which  occurs  during  the  time 
interval  measured.  Price  S92S.00 

High  Speed  electronic  Cofmtere  and 
Precisieo  Intemel  Timers  for  AH  Appli- 
cetlofis^ Address  Inquiries  to  0ept6-D 


IS 

cT^\ 


Volume  users 
of 

SfiecOit 

and  allied  devices, 
turn  first  to 

UNITED-CARR 

for  cost-cutting 

design  engineering 


Send  vs  your  specificof/ons  or 
requirements.  Address  Dept.  14 

UNITED-CARR  FASTENER  CORP 

Cambridge  42,  Mass. 

iTo 


MICROSECOND  TIMING!  THE  NEW 

II HK  INTERVAL  TIMEII 

(COUNTER  CHRONOGRAPH) 


POTTER  INSTRUMENT  CO. 


INCORPORATED 
136-56  ROOSEVELT  AVE.,  FLUSHING,  NEW  YORK 


NEW  PRODUCTS  (continued) 

(ie.sk  chart  measures  17  x  22  inches. 

A  full  scale  chart,  38x.50  inches, 
is  also  available. 

Radiation  Instruments.  The  Vic- 
toreen  In.strument  Co.,  5800  Hough 
Ave.,  Cleveland,  Ohio.  A  recent 
booklet  gives  product  information, 
data  sheets,  and  a  price  sheet  on 
a  line  of  radiation  instruments  and 
components.  Also  included  are 
several  reprints  of  technical  ar¬ 
ticles. 

Small  Synchronous  Motors.  Tele- 
chron  Inc.,  Ashland,  Mass.  An 
eight-page  catalog  covers  a  line  of 
timing  motors  which  are  in.stantly 
and  constantly  synchronous.  Com¬ 
plete  technical  data  and  a  selec¬ 
tion  guide  chart  are  included. 
Typical  motor  and  instrument 
movement  applications  are  also 
given. 

Television  Booster.  .IFl)  Mfg.  Co., 
Inc.,  6101  16th  Ave.,  Brooklyn  4, 
X.  Y.  The  Video-Beam,  a  high- 
definition  television  booster  for 
transforming  weak  signals  into 
sharp,  clear  pictures,  is  described 
on  one  side  of  a  sheet  (bulletin 
No.  TVIO).  An  illustration  and 
important  features  of  the  booster 
are  given. 

j  Transfi»rmer  Catalog.  Standard 
j  Transformer  Corp.,  Elston,  Kedzie 
I  and  Addison,  Chicago  18,  111.  Over 
I  400  transformers  and  related  com- 
j  ponents  are  listed  in  the  22-page 
i  1949  catalog.  Illustrations  and  di- 
I  mensional  diagrams  are  included. 

I 

Variable-.Speed  Drive.  Metron  In¬ 
strument  Co.,  432  Lincoln  St.,  Den¬ 
ver  9,  Colorado.  Bulletin  No.  99 
gives  a  single-sheet  description  of 
the  type  4 A  variable-ratio  speed 
changer.  Dimensional  diagrams, 
characteristic  curves  and  general 
specifications  are  shown. 

Kinescope  .Application  Note.  Radio 
Corp.  of  America.  Harrison,  N.  .1. 
Recommendations  for  the  support 
and  insulation  of  the  16AP4  kine¬ 
scope  are  covered  in  AN-140. 
•Masking  arrangements,  grounding 
considerations,  layout  considera¬ 
tions  and  servicing  precautions 
are  also  treated. 


198 


August,  J949  — ELECTRONICS 


...JONES 

PLUGS  &  SOCKETS 


p.306-ca  —  Plyg, 

Coblo  Clomp  in  cop. 


S>306*AB  —  Sockof 
with  Angi#  Brocket^ 


Series  300  Small  Plugs  &  Sockets 
for  1001  Uses 

Mode  in  2  to  33  contacts  for  45  volts, 
5  amps,  for  cap  or  panel  mounting. 
Higher  ratings  where  circuits  permit.  All 
plugs  and  sockets  polarized.  Knife  switch 
socket  contacts  phosphor  bronze,  cadmium 
plated.  Engage  both  sides  of  flat  plug — 
double  contact  area.  Bar  type  plug  con¬ 
tacts  hard  brass  cadmium  plated.  Body 
molded  bakelite. 

Get  full  details  in  Catalog  17.  Complete 
Jones  line  of  Electricol  Connecting  De* 
vices.  Plugs,  Sockets,  Terminal  Strips, 
Write  today. 


HOWAID  B.  JONES  DIVISION 

1  Cinch  Mtq.  C*re  I 

1026  SOUTH  HOMAN  AVf.  CHICAGO  24,  IU.I 


Faster  Evacuation' 
to  Low  Pressures 
.with  Top  EtficiencY 


POTENTIOMETER 
PERFORMANCE 
THAT  EXCEEDS 
SPECIFICATIONS. 


In  potentiometers,  "Fairchild"  and  "Precision'^  ore  synonymous.  Because 
in  Fairchild  Potentiometers,  close-tolerance  machining  of  all  ports  goes 
hond-in-hand  with  the  careful  selection  of  the  right  contoct  materials 
and  the  right  resistance  wire.  This,  plus  painstaking  assembly  by  skilled 
craftsmen  and  the  exact  adjustment  of  wiper  arm  pressure,  adds  up  to 
potentiometer  performonce  that  assures  sustained  accuracy  over  a  service 
life  for  exceeding  the  guaranteed  1,000,000  cycles  of  operotion. 

Fairchild  engineers  will  be  glod  to  help  in  the  selection  of  both  linear 
and  non-lineor  potentiometers  to  meet  your  particular  needs.  Address: 
Dept.  L,  88-06  Van  Wyck  Boulevard,  Jamaica  1,  New  York. 


CAMERA  AND  INSTRUMENT  CORPORATION 


TfiPmn 


B^och.iutt  Type  RP 
Single  Stoge  Vocuum 
Pump.  Copocity  —17 
to  MS  c.f.m. 


For  vocuum  exhausting  and  processing  at  lew 
pressures  in  electronic  or  electrical  operations, 
these  pumps  offer  the  advontages  of  positive 
rotary,  owtomoticolly  lubricated,  noiseless 
operotion.  They  ore  "lops"  for  producing  high 
vacuum  or  for  bocking  diffusion  pumps.  Test  to 
absolute  pressures  os  low  os  4  microns. 


BEI\CH-RUSS 

high  vacuum 

PUMPS 


Wtil9 

for 

Cofo/og 
No.  84 


PROVIDE  DELAYS  RANGING 
FROM  I  TO  120  SECONDS 

Features:  —  Compsensated  for  ambient  tempera¬ 
ture  changes  from  — 40°  to  110°  F  . . .  Hermetically 
sealed;  not  affected  by  altitude,  moisture  or  other 
climate  changes  . . .  Explosion-proof . . .  Octal  radio 
base  . .  .  Compact,  light,  rugged,  inexpensive  •  .  . 
Circuits  available:  SPST  Normally  Open; 

SPST  Normally  Closed. 
PROBLEM?  Send  for  "Special  Pioblem  Sheet" 


BEACH. RUSS  COMPANY 

SI  CHUICH  ST.  NEW  TOIK  7.  N.  V. 


vo'*»ccorj4v  '  »:TH  AMPiiiTi  Amperit© 
I  li  ^  CMAB^EB  J  VOlTAat  VAIUtS  REGULATORS 

I  Cno/  !  Oof  QT©  the  sim* 
I  i  piest,  lightest, 

cheapest,  and  most  compact  method  of  obtaining 
current  or  voltage  regulation . . .  For  currents  of  .060 
to  6  Amps. . . .  Hermetically  sealed;  not  affected  by 
altitude,  ambient  temperature,  humidity. 

Write  for  4-page  Illustrated  Bulletin. 


rl  MPERtTE  CO.,  Inc.,  56 1  Broodwoy,  New  York  17  .N.Y. 

In  Canada:  Allas  Radio  Carp.,  Lid.,  560  King  Si.,  W.  Toronto 
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lijch  unit  every  JOHNSON  inienna 
phasing  system  is  inJiMdually  designed 
and  built  ti»  meet  the  requirements  of  the 
installation.  Features  desired  by  your 
thief  en^tineer  are  incorporated  and  the 
design  is  approved  by  consultant  pru»r 
to  production. 

Careful  selection  t*f  tomponents  to 
provide  adequate  >afety  factor,  combined 
with  expert  workmanship  and  advanced 
en^iineerin^*  assure  excellent  performance. 

Ctmtrol  of  phase  shift  in  each  leg  of 
the  circuit  and  contrc)l  of  power  division 
among  towers  from  the  front  pane!  are 
standard  features. 

POWER  RATINGS  1  TO  SO  KW 

JOHNSON,  for  many  years  a  leading 
supplier  of  antenna  phasing  equipment, 
manufactures  units  with  power  ratings 
lr»»in  1  to  SO  kw.  Standard,  as  well  as 
custom  cabinets  to  match  those  of  the 
well  known  transmitter  manufacturers 
and  virtually  all  the  radio  frequency  com¬ 
ponents  are  made  right  in  the  JOHN¬ 
SON  plant  Non-standard  c(»mponents 
frequently  required  are  made  to  suit 
particular  applications. 

This  versatility  of  manufacturing  t(» 
meet  individual  circuit  design  permits 
custom  work  — at  standard  price' 

Additional  phasing  equipment  accesso* 
lies  available  from  JOHNSON  include: 

*  Tower  Sampling  Tronsfermers 

*  Tower  Lighting  Chokes  and  Filteri 

*  Remote  Metering  Equipment 

*  Sampling  Loops 

*  Isolation  Transformers 

*  Concentric  Line 


K  A 

■  • 

niBa|tP 

*  i  »!  Il 

■ 

Typ'col  Johnjon  Anfenno  Phourtg  fqu'P»»»rnt 
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(continued  from  p  130) 

plan  coverintt  commercial  operation  j  I 
in  both  band.s.  | 

The  combined  schedule  calLs  for 
the  issuance  of  propo.sed  reKula- 
tions,  after  which  about  .“tO  days 
will  be  allowed  for  submission  of 
comment  or  alternative  proposals 
by  those  interested.  A  heariiifr 
would  follow  in  about  two  weeks. 
WTthin  two  weeks  after  the  hearing 
the  Commission  will  hold  oral  argu¬ 
ment,  preparatory  to  a  final  decision 
sometime  in  the  fall. 

IKK  Kiii|H>riiiiii  Srniiiiur 

The  TENTH  annual  summer  seminar 
of  the  Emporium,  Pa.,  section  of 
the  IRE  will  be  held  in  that  city 
August  19  and  20,  1949. 

Speakers  on  Aug.  19  will  include 
n.  G.  Clavier  who  will  di.scuss  car¬ 
rier  power  requirements  for  long¬ 
distance  communications  by  micro¬ 
waves;  and  Allen  A.  Barco  of  RCA 
Industry  Service  Laboratories  who 
I  will  treat  the  problem  of  television 
!  deflection  and  high-voltage  supplies. 
On  Aug.  20  Michael  Landis  of 
■Allen  B.  Du  Mont  Laboratories, 
Inc.,  will  speak  on  modern  orthicon 
camera  chains  in  television;  and 
Garrard  Montjoy  and  Henry  .Appel 
of  Stromberg  Carlson  Co.  will  dis-  j 
cuss  design  features  for  a  new  tele-  | 
vision  receiver. 

George  Brunner  of  Sylvania  Elec-  ! 
trie  Products,  Inc.,  Emporium,  Pa.,  \ 
is  chairman  of  the  seminar  com-  j 

1  mittee.  ! 

i  1 

j  ShorlHfir  of  .\l<»iiiir  Powrr 
I  Plant  Iiistriimenlii 

}  Engineers  working  at  the  Knolls 
Atomic  Power  Laboratory,  Schenec¬ 
tady,  N.  Y.,  recently  announced  at 
an  ASME  meeting  in  San  FVan- 
cisco  that  operation  of  the  first 
atomic  power  plant  would  probably 
be  limited  because  of  inadequate  de¬ 
velopment  of  instruments  for  use  in 
radioactive  areas.  This  inadequate 
development  is  due  to  a  lack  of  in¬ 
strument  testing  facilities. 

Instruments  are  needed  in  the 
plant  for  control  and  safety  of  plant 
operation ;  for  observing  the  con¬ 
dition  and  behavior  of  the  plant  as 
its  operation  proceeds;  and  for 
monitoring  radiation  leakage  in  the 
plant  to  insure  protection  of  oper- 


American 


Beaut 


AMERICAN  ELEQRICAL 
HEATER  COMPANY 

DETROIT  2,  MICH.,  U.  S.  A. 


For  dWrcrijplVo  fiforafvro  writ^ 


ELECTRIC  SOLDERING 
IRONS 

are  sturdily  built  for  the 
hard  usage  of  industrial 
service.  Have  plug 
type  tips  and  are  con¬ 
structed  on  the  unit 
system  with  each 
vital  part,  such  as 
heating  element, 
easily  removable 
and  replace¬ 
able.  In  5 
sizes,  from  50 
watts  to  SSO 
watts. 


TEMPERATURE 
REGULATING 
STAND 

This  is  a  thermo¬ 
statically  con* 
trolled  device  for 
the  regulation  of 
the  temperoture 
of  an  electric  soldering 
iron.  When  placed  on 
and  connected  to  this 
stand,  iron  may  be  main¬ 
tained  at  working  tem¬ 
perature  or  through  ad¬ 
justment  on  bottom  of 
stand  at  tow  or  worm 
temperatures. 
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^^ecialisfs  in  cusfom-bu.lf, 

ELECTRON  TUBE 


ating  personnel.  To  do  these  jobs, 
detecting  devices  must  meet  re¬ 
quirements  not  found  in  conven¬ 
tional  power  plant  application.s. 
Such  requirements  include  extreme 
dependability,  remote  maintenance, 
resistance  to  neutron  and  gamma 
radiation,  absolute  leak  tightness 
and  long  service. 

The  atomic  power  plant  now  be¬ 
ing  built  by  the  General  Electric  Co. 
at  the  Knolls  Atomic  Power  Labora¬ 
tory  is  an  experimental  plant  whose 
purpose  is  to  investigate  power  pro¬ 
duction  on  a  practical  .scale  and  to 
investigate  breeding  (the  simultan¬ 
eous  production  of  new  nuclear  fuel 
at  a  rate  greater  than  the  fuel  con¬ 
sumption). 
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Kuilio  Fall  Moolinp 

The  1949  Radio  Fall  Meeting,  for¬ 
merly  known  as  the  Rochester  Fall 
Meeting,  will  be  held  October  31, 
•N’ovember  1  and  2  at  the  Hotel  Syra¬ 
cuse,  Syracuse,  N.  Y.  It  will  be 
sponsored  by  the  engineering  de- 
jiartment  of  the  RMA  for  its  mem¬ 
bers  and  members  of  the  IRE. 

Officers  of  the  Fall  Meeting  Com¬ 
mittee,  in  addition  to  the  chairman, 
Virgil  M.  Graham,  include:  R.  VV. 
Ferrell  of  GE,  vice  chairman  and 
treasurer;  and  R.  A.  Hackbusch  of 
Stromberg-Carlson  of  Canada.  Ltd., 
secretary. 


products. 


invited 
lew  catalog 


Consultations 

S«nd  tor  our  i 


Jersey 


,309  Seventh  Street.  North  Bergen, 


(MEASUREMENTS  CORPORATION  mooei  80 

»  STANDARD  SIGNAL  GENERATOR 


Television  Safely  Rules 

As  A  SAFEGUARD  against  possible  ac¬ 
cidents  precautionary  safety  rules 
for  both  tv  set  owners  and  service¬ 
men  were  recently  outlined  by  a  spe¬ 
cial  RMA  committee.  Prepared  by 
a  committee  headed  by  R.  E.  Carl¬ 
son,  vice-president  of  Tung-Sol 
Lamp  Works  Inc.  of  Newark,  N.  J., 
the  rules  emphasize  that  the 
cathode-ray  tube  is  not  dangerous 
except  when  carelessly  or  improp¬ 
erly  handled. 

Five  basic  rules  for  the  television 
set  owner  are  as  follows:  (1)  Read 
carefully  the  manufacturer’s  man¬ 
ual  of  instructions  and  observe  all 
precautions.  (2)  .4 void  tampering 
with  inside  equipment  of  the  set  in 
case  of  trouble;  call  a  reputable 
serviceman.  (3)  Members  of  the 
family  should  not  be  permitted  to 
hover  around  a  serviceman  working 


2  to  400  MEGACYCLES 


MODULATION:  Amplitude  modulation  Is  contin¬ 
uously  voriablo  from  0  to  30%,  indicoted  by  o 
motor  on  fho  panel.  An  Internal  400  or  1000 
cyde  audio  oscillator  Is  provided.  Modulation 
may  also  bo  applied  from  an  external  source. 
Pulse  modulation  may  be  applied  to  the  oscillator 
from  on  external  source  through  a  special  con¬ 
nector.  Pulses  of  1  microsecond  con  be  obtoined 


niOUENCY 
ACCURACY  rfcj 


rtSIIM'*^****’  ' 
eseen®***^ 

,  NsttS  L  fM® 

SOSsftSPMtsn 
CsficPty  IttN** 


OUTPUT  VOLTAGE 
0.1  lo  100,000 
micro 


at  higher  carrier  frequencies. 
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NATION-WIDE  RAIl-AIR  SERVICE 


^  FOR  A  SINGLE 
SHIPPING  CHARGE 


The  complete,  all-in-one-charge 
facilities  of  RAILWAY  EXPRESS 
include  pick-up  and  delivery  in 
all  cities  and  principal  towns, 
receipt  at  both  ends,  liberal  val¬ 
uation  allowance,  one-carrier  re¬ 
sponsibility  all  the  way.  Here's 
everything  you  need  for  busi¬ 
ness-like,  truly  economical  ship¬ 
ping,  whether  you're  the  sender 
or  the  receiver.  And  RAILWAY 
EXPRESS  offers  the  widest  scope 
as  to  contents,  weight,  size  and 
shape  of  shipments. 

Anything,  anywhere  — by  fast, 
dependable  rail  or  air  service  — 
that's  RAILWAY  EXPRESS! 


Port  of  the  Amcricon  scene!  Where- 
ever  you  live,  Roiiwoy  Express 
meons  efTicient.  courteous  shipping. 
The  men  ond  women  of  this  American 
woy  business  ore-  your  neighbors, 
friends  —  and  customers,  too  ! 
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on  the  set,  especially  when  a  picture 
tube  is  exposed.  (4)  The  service¬ 
man  should  be  asked  immediately  to 
put  the  used  picture  tube  in  the  pro¬ 
tective  container  and  to  take  it  ' 
away  when  he  leaves.  (5)  Avoid 
dustinjr  or  cleaning  the  interior  of 
a  tv  receiver;  this  should  be  done  by 
the  .serviceman  when  he  makes  ad¬ 
justments  or  repairs. 

The  precautit)ns  laid  down  for  the 
serviceman  are :  (  1 )  Avoid  expos- 
in^-  the  picture  tube  until  ready  to 
use  it.  (2>  Always  wear  jroKKb's 
when  handlinvr  a  naked  tube.  C?) 
Keep  people  at  a  .safe  distance  when 
a  picture  tube  is  expo.sed.  (4)  Place 
the  u.sed  tube  in  the  carton  which 
contained  the  new  tube  and  take  it 
away.  (.5)  Keep  the  picture  tube  in 
the  protec-tive  container  whenever  ' 
possible.  Always  place  an  exposed 
tube  on  some  sort  of  clean  soft  pad- 
diiiK  when  necessary  to  set  it  down, 
j  (O)  Do  not  leave  picture  tubes  ly- 
injr  around.  Two  safe  methods  of  i 
disposal  are:  (a)  place  it  in  a  ship¬ 
ping;  carton  properly  sealed  and  1 
then  drive  a  crowbar  through  the 
clo.sed  top  of  the  container;  (b)  use  i 
a  metal  ash  can  with  a  plunjrer  oper- 
'  ated  through  the  closed  top.  (7)  Do  ' 
not  use  regular  picture  tubes  for  ; 
displaying  purposes.  Contact  your  | 

I  supplier  for  special  display  tubes.  | 
Finally  the  HM.A  committee 
stated  that  careful  investigations 
by  competent  radio  enKineers  have 
shown  that  ultraviolet  rays  reput-  ^ 
edly  emitted  by  cathode-ray  tubes  ; 
are  practically  nonexistent.  j 

BUSINESS  NEWS 

ELKCTRONIC  RESE;ARt'H  Pl’BI.l-SHING  j 
Co.,  Inc.,  New  York  City,  is  a  new  j 
organization  which  will  expand  both  j 
compilation  and  publishing  activi-  , 
ties  of  the  P^lectronic  KnjrineeriiiK’'  j 
Master  Index  and  the  Electronic  j 
1  EntrineerinK  Patent  Index,  to  in¬ 
clude  all  foreign  as  well  as  domestic 
sources  of  electronic  data.  John  F. 
Rider  is  ])resident  of  the  new  organ¬ 
ization, 

Tiio.M.a.s  Elkctro.nics,  Inc.,  Pas¬ 
saic,  N.  J.,  recently  added  new  and 
more  adcMpiate  c<iuipment  for  the 
manufacture  of  1.5  and  16-in.  all- 
trlass  television  picture  tubes. 

Tin  Rhse;arch  iN.sTmiTK.  Inc.,  Col- 
I  limbus,  Ohio,  was  recently  formed 
I  to  provide  free  technical  service  to 


In  only  1  SECOND! 

COMPLETE 

AUDIO  WAVEFORM  ANALYSIS 

with  the 

AP-1  PANORAMIC 
SONIC  ANALYZER 


Provides  the  very  utmost  in  speed, 
simplicity  and  direefness  of  complex 
waveform  analysis.  In  only  one  second 
the  AP-1  automatically  separates  and 
measures  the  frequency  and  amplitude 
of  wave  components  between  40  ond 
'  20.000  cos.  Optimum  frequency  resolu¬ 
tion  is  maintained  throuqhout  the  entire 
I  frequency  range.  Measures  amplitude  of 
'  components  down  to  O.l^o. 

•  Direct  Reading 

*  Logarithmic  Frequency  Scole 
I  #  Linear  and  Two  Decade  Log 
I  Voltage  Scales 

I  #  Input  voltage  range  10.000.000:1 

j  AP-1  is  THE  answer  for  practical 
I  investigations  of  waveforms  which  vary 
I  in  a  random  manner  or  while  operat¬ 
ing  or  design  constants  are  changed.  If 
your  problem  is  measurement  of  hor- 
monies,  high  frequency  vibration, 
noise,  intermodulation,  acoustics  or 
other  sonic  phenomena,  investigate  the 
overall  advantages  offered  by  AP-!« 


Write  SOW  for  complete  speci¬ 
fications.  price  and  delivery. 


PANORAMIC./^. 


RROIO  PRQDUCT5I.C 
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consumers  of  tin  in  the  U.  S.  The 
organization  will  maintain  a  spon¬ 
sorship  at  Battelle  Memorial  Insti¬ 
tute  to  handle  new  researches. 

VVebstkr  Spring  Corp.,  manufac¬ 
turer  of  antenna  coils  and  precision 
spriiiKs  for  radio  and  television,  has 
moved  to  171)  Johnson  St.,  Brook- 
l.vn,  N.  Y. 

SYLVANIA  KLEITRIC  I'RODl'tTS  iNC. 
has  formed  a  new  division  with 
headipiarters  at  Seneca  Falls,  N.  Y., 
to  spwialize  in  the  desisrn,  en>ri- 
neeriiiK  and  production  of  television 
viewinp  tubes. 

.Marcop  I)evei,op.ment  &  Service 
Co.,  Akron,  Ohio,  has  been  incor-  ! 
[lorated  to  manufacture  and  .sell 
electronic  eipiipment. 

Acro  Switch  Co.,  manufacturer  of 
precision  snap-action  switches,  has  i 
moved  from  Cleveland  to  2040  E. 
Main  St.,  Columbus,  Ohio. 


how  to  keep  your 
“PLUG-INS” plugged  in 


Xnv  xtainhKS  steel  clamp  for  pluK-in  units  subject  to 
vibration. 

Matn  Uils  and  finishes  comply  with  Armed  Forces  speci¬ 
fications. 

Ktcammcudid  for  use  in  military  electronic  equipment. 

Please  state  in  your  inquiry  the  type  of  tube  or  com¬ 
ponent  to  which  the  retainer  is  to  be  applied,  or  supply 
sample  or  outline  drawings  with  pertinent  dimensions. 


PERSONNEL 

Irving  \Voeff,  director  of  the 
radio  tube  re.search  laboratory  of 
RCA  Laboratories,  recently  re¬ 
ceived  the  Distinguished  Public 
Service  Award  of  the  Navy  Depart¬ 
ment,  in  recognition  of  his  achieve¬ 
ments  in  electronics,  especially  in 
the  field  of  radar. 


I.  Wolil  K.  T.  Compton 


Kari,  T.  Compton,  chairman  of  the 
Research  and  Develoiiment  Board  of 
the  National  Military  h^stablish- 
ment  and  chairman  of  the  corpora¬ 
tion  of  MIT,  has  been  elected  a  di¬ 
rector  of  the  McGraw-Hill  Publish¬ 
ing  Co. 

Frank  W.  Ci.ra.EAND,  Jr.,  previ¬ 
ously  associated  with  the  MIT  Radi¬ 
ation  Laboratory  as  a  staff  member 
of  the  Kerr  group  on  microwave 
propagation,  was  recently  appointed 
a  research  associate  on  the  elect ri- 


TIMES  FACSIMILE  CORPORATION 

A  Subsidiary  of  The  New  York  Times  Company 
229  West  43rd  Street,  New  York  18,  N.  Y. 
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^  ■  ■  f  ▼  I 

G  On0dD0r  by  ^be  dozen  with 

JELLIFF 
ALLOY  1000 
RESISTANCE  WIRE 


This  new  material  packs  1()(M)  ohms/cmf — 48% 
more  than  the  witlely-used  nickel-chromium  alloys. 


!  Anti  what’s  more,  there’s  no  loss  of 
1  other  important  physical  and  electrical 
I  properties.  Hi^th  tensile  strength — ex- 
'  cellent  solderahility — TC  of  Resistance 
i  is  20 — EMFvs(]opper  •'’microvolts — 
('oeflicient  of  Expansion  13.9 — remark¬ 
able  Surface-(a)rrosion  Resistance — and 
many  more  vital  characteristics  make 
ALLOY  1000  a  money-making,  pres¬ 
tige-building  component  of  ct)mpact, 
I  precision  resistors.  For  complete  data, 
I  get  Bulletin  H 


JELLIFF 


■AHUFACTUIING 
CO  RPORATION 
SOUTHPORT.  COHN 
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ARE  USED  IN  THIS 
SUPER-SENSITIVE  ULTROHMETER 

An  S3.  White  100  Megohm  Resistor  is  used  as  the 
plate  load  resistor  for  the  first  tube  in  the  D.C. 
amplifier  in  this  instrument  which  measures  very 
small  d.c.  currents  and  Toltages  OTer  an  extreme 
range  of  values.  The  manufacturer*  Beckman 
Instruments  Division  of  National  Technical  Labo¬ 
ratories.  says  of  the  S.S.White  Resistor  "it  has 
been  very  satisfactory" — which  checks  with  the 
experience  of  many  other  electronic  equipment 
manufacturers  who  use  S.S.White  Resistors. 
riv'to  courtt'sy  of  .Viift.-Hj/  Technical  1  aboratorios. 

So.  Pa.uUcna.  Calif.  r- _ 


WRITE  FOR  BULLETIN  4505 

It  gives  esscntiol  doto  obout 
SS  White  Resistors  including  con¬ 
struction.  chorocteristics,  dimensions, 
etc  Copy  with  price  list  on  request 


S.  S.  WHITE  RESISTORS 

are  of  particular  interest  to  all 
who  need  resistors  with  inher¬ 
ent  low  noise  level  and  good 
stability  in  all  climates. 

HIGH  value  range 
10  to  10.000,000  MEGOHMS 

STANDARD  RANGE 
1000  OHMS  to  9  MEGOHMS 


5.S.WHITE 


THI  i.  S.  WHITf  OiNTAl  MFa  CO. 


INDUSTRIAL 


-DIPT  R.  10  lAST  40lh  $T.,  NEW  YORK  16,  N.  Y.  » 
TIEXIRIE  SHAFTS  AND  ACCESSOOIES 
MOLDED  PLASTICS  PRODUCTS-MOLDEO  RESISTORS 

Cxe  of  A  AAA 


ONE-PIECE 
SELF-LOCKING  ^ 

NUTS  - 

.  .  .  Won't  Shake  Loose  .  .  .  Reduce  Maintenance 

Invoriobty,  when  nuts  loosen,  they  cause  shutdowns,  loss  of  production,  and  bad  tempers  oil 
oround.  All  this  can  reodily  be  eliminoted  by  installing  the  one-piece,  self-locking  "FLEXLOC"* 
because  it  positively  will  not  shake  loose  and  positively  cuts  cost  of  mointenoncc. 

The  all-metal,  one-piece  resilient  "FLEXLOC"  is  becoming  incrcosingly  populor,  because  it 
is  processed  to  hove  on  exceptionally  uniform  torque  and,  bccousc  it  pocks  a  stop,  lock  ond 
pToin  nut  all  in  one.  "FLEXLOC"  occommodotes  itself  to  o  wide  range  of  threod  toleronces 
and  con  be  used  over  and  over  again  without  losing  much  of  its  torque.  And.  being  o  stop 
nut,  It  stoys  locked  in  ony  position  on  a  threaded  member.  It  is  not  offected  by  temperatures 
commonly  met  within  the  industriol  field  of  Mechanical  Engineering. 

Avotlable  in  "thin"  and  "regular"  types — in  sites  from  ir6  to  2"  in  diameter — in  NC  and  NF 
threod  series.  Write  for  your  copy  of  the  "FLEXLOC"  Cotolog 


OVER  46  YEARS  IN  BUSINESS 


PRESSED  STEEL  CO. 
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cal  enKineerinif  staff  of  Stanford 
Research  Institute,  Stanford,  Calif. 

H.  J.  Dippy,  one  of  the  oriirinal  team 
enjraired  in  the  development  of  Gee, 
has  left  Enjrland's  Ministry  of 
Supply  where  he  was  senior  prin- 
ci|)al  scientific  officer  to  become 
Controller  of  Telecommunications 
(Civil  Aviation)  for  the  New 
Zealand  Government. 

Francis  Dunmore,  inventor  of  the 
electric  hyfrrometer  and  instrumen¬ 
tal  in  the  development  of  the  blind 
landinir  system  and  radiosonde,  has 
retired  from  the  National  Bureau 
of  Standards  after  31  years  of  re¬ 
search  in  the  Bureau’s  radio  labora¬ 
tories. 

Allen  B.  Du  Mont,  president  of 
Allen  B.  Du  Mont  Laboratories, 
Inc.,  has  been  presented  with  the 
honorary  decree  of  Doctor  of  Kng’i- 
neerinKby  the  Polytechnic  Institute 
of  Brooklvn. 


A.  B.  Du  Mont 


E.  W.  Engstrom 


Jenkintown,  Pcnnsylvonio.  Box  S96 
Branches:  Chicago  *  Detroit  *  St  Louis  •  Son  Froncisco 


Klmer  \V.  Engstrom,  vice-pres¬ 
ident  in  charjre  of  research  for 
RCA,  recently  received  the  honorary 
dejrree  of  Doctor  of  Science  from 
New  York  I’niversity. 

J.  E.  Shepherd,  eiiKineerinir  di¬ 
rector  for  electron  tubes  at  Sperry 
Gyro.scope  Co.,  was  recently  an¬ 
nounced  as  the  1949-50  president  of 
the  Technical  Societies  Council  of 
New  York,  Inc. 

Wit. FRED  L.  Kei.LY,  formerly  e(iuip- 
ment  engineer  for  Western  Electric 
Co.,  has  joined  the  distributor  sales 
department  of  the  Radio  Division 
of  iSylvania  Electric  Products  Inc. 

Harry  F.  Dart,  otlice  manairer  of 
the  electronics  eiiKineerinir  depart¬ 
ment  of  Westin^'housL!  Electric 
Corp.,  Bloomfield,  N.  .1.,  was  re¬ 
cently  elected  chairman  of  the  New 


Pull  the  trigger  twitch,  make  contact,  and 
you  solder.  Then  release  the  trigger  and  off 
goes  the  heat — outomatically.  No  wosted 
time.  No  wasted  current.  No  need  to  unplug 
the  gun  between  jobs.  The  Weller  Gun*s 
Flexitip  heats  only  when  in  use  — saves  hours 
ond  dollars.  Your  Weller  Gun  will  pay  for 
itself  in  a  few  months. 

Solderlite,  extra  length,  and  the  easily 
shaped  Flexitip  mean  real  soldering  ease. 
And  because  the  transformer  is  bui/t  in  — 
not  separate  — the  Weller  Gun  is  a  complete, 
self-contained  unit,  compact,  convenient. 

For  laborotory  and  maintenance  work, 
we  recommend  the  efficient  8*  model  — 
OX-8  with  dual  heat;  or  4"  types  S-107 
single  heot  and  D-207  dual  heat.  Order  from 
your  distributor  or  write  for  bulletin  direct. 

Be  jure  to  get  your  copy  — 
SOLDERING  TIPS,  the  new 
Weller  Handy  Guide  to  eas< 
ier,  foster  soldering— 20  pages 
fully  illustrated.  Price  10c  at 
your  distributor's. 

WELLER 

WW  MANUFACTURING  COMPANY 
806  Packer  Street  •  Easton,  Pa. 


THIS  NEW  MOBILE  MICROPHONE 
PROVIDES  CONSISTENTLY  HIGHER 
MODULATION  PERFORMANCE 


Weighs  a  mere  7  oz.  Button  is 
riveted  on  foce  of  mic;  allows 
easy  change-over  from  speaking 
to  hong-up  position  with  turn  of 
wrist.  Tough,  shock-proof  alum¬ 
inum  alloy  cose;  dustproof  and 
moistureproof.  Switch  and  a 
other  internal  elements  completely 
enclosed.  Mic  element  cushioned 
in  rubber  mokes  unit  shock-ond- 
vibrotion  proof.  Suitable  for 
replacement  on  oil  existing  equip¬ 
ment. 

- - m 

Write  for  full  particulars. 


COMPACT* 

reliable* 

handles 

easily* 


STYLE  No.  737 


ROANWELL  CORPORATION 

662  Pacific  St.  •  Brooklyn  17,  N.  Y. 


•Trifin  Mark 


•  CUSTOM  INSTRUMENTATION 
•  ACCELEROMETERS 
•  ALTIMETERS 
•  AIRSPEED  TRANSMITTERS 
•  PRESSURE  TRANSMITTERS 


MINIATURE 

ELECTRICAL 

TRANSMITTERS 

^  Fully  temperature  compensated 

•  The  most  RELIABLE  precision  instru¬ 
ments  employing  strain  gage  elements 
ever  constructed  for  industrial  and  air¬ 
craft  applications 


Specify  Teleflight  Instruments 

Write  for  descriptive  bulletin 

ENGINEERING  PHYSICS  DIVISION 

9Mdiic  9£adeAr, 

North  Tonowonda,  New  York,  U.  S.  A. 
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VULCAN 


Thomas  H.  Mkdkros,  Jr.,  formerly 
senior  eleetrieal  enirineer  in  charKe 
of  development  and  testinj;  of  elec¬ 
tronic  applications  in  the  research 
laboratory  at  the  Underwood  Corp.. 
has  been  appointed  supervisor  of 
field  enyineerinir  at  the  Hrinnell 
Co.,  Ciranliy,  Conn. 


A  NEW  Electric  Immersion  Heater  tor  water,  oils  and  chemicals. 

Easily,  quickly  and  ec;nonil.:ary  installed  in  any  present  equipment  that 
requires  heat  lor  liquids,  without  disturbinq  exis.inq  oipinq. 

INDUSTRIAL  AND  DOMESTIC  HOT  WATER  HEATERS 
DISH  WASHERS  •  STEAM  TABLES  •  COFFEE  URNS 
STERILIZERS  •  STILLS  •  LABORATORY  EQUIPMENT 

Plugs  in  any  convenient  outlet 

EFFICIENT  FOR  HEATER  TANKS  FOR  PLASTIC  COATING  REQUIRING  TEM¬ 
PERATURES  UP  TO  200  DEGREES  F 


T.  H.  Mederos.  Jr.  Harold  E.  Siranq 

Harold  E.  Strang,  formerly  eniri- 
neerinir  maniiKer  of  the  -Mtilitited 
Mtinufacturinir  Cttmpiiny  Depttrt- 
meiit  of  (leneral  Electric  Co., 
Schertectiidy,  N.  Y..  has  been  ap¬ 
pointed  manairer  of  the  Apparatii.s 
DeitartmenCs  Meter  anil  Instru¬ 
ment  Divisions  at  Lynn,  .Ma.ss. 

Alfred  C.  Vikbranz,  formerly  >rov- 
ernment  sales  representative  for 
the  Electronics  Division  of  Sylviinia 
Electric  Products  Inc.,  at  Boston, 
Mass.,  has  been  appointed  sjtecial 
reitresentiitive  at  Wtishinirton,  D.  C. 
for  Sylvania’s  Electronics  ;ind 
liadio  Divisions  tind  the  Centnil 
EiiKineerinir  Liibonitories.  He  will 
iilso  serve  as  a  techniciil  consultant 
in  all  phases  of  Lrovernment  re- 
liitions. 

Ralph  A.  Lam.m,  previously  asso¬ 
ciated  with  MIT  its  it  stiiff  memtter, 
and  on  the  staff  of  the  Natioitiil 
Bureau  of  Stiindiirds  since  1947, 
hits  been  appointed  chief  of  the 
Buretiu’s  Missile  EiijrineeriiiK  Sec¬ 
tion,  where  he  will  direct  jniideil 
missile  enfrineerinp'. 

Edwin  A.  Speakman,  recipient  of 
the  Meritorious  Civilian  Service 
.•\ward  from  the  Navy  for  his  work 
in  niibir,  and  branch  head  of  the 
radio  countermeitsures  section  of 
Navid  Re.search  Laboratory  since 
194,5,  has  been  appointed  e.xecutive 
director  of  the  committee  on  elec¬ 
tronics,  Research  and  Development 
Board,  National  Military  Establish¬ 
ment. 


VULCAN  ELECTRIC  COMPANY 

DANVERS,  10,  MASS. 


Makers  of  Vulcan  Electric  Soldering  Tools,  Vulcon  Electric  Solder  Pots 
and  Glue  Pots,  Vulcon  Electric  Branding  Irons  and  o  wide  variety  of 
Heating  Ele.'ncnts  for  assc.sibl'/  into  manufocturers'  own  products  and  of 
Heoting  Speciolties  that  use  electricity. 


^  CODE  CALL 

FOR  INSTANT  COMMUNICATION  » 


ISutton 


Soves  time  and  increases  efficiency  in  your  office  and  plant. 

Code  Coll  is  mode  by  o  numerical  code,  sounding  signals. 
Promptly  completes  telephone  connections  with  organization  per* 
sonnel  away  from  their  own  telephones.  Write  for  new  Bulletin  B4-6 
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LOOK  AT  THfSi  fBATURES 


No  need  tor  coil,  forming 
offer  winding. 


STEATITE 
^  CERAMIC 


\ 


Design  rnginters  and  manufacturers  in  the 
radio,  electrical  and  elecirnnic  fields  are 
finding  in  LAVITK  the  precise  qualities 
called  fur  in  their  specifications  .  .  .  high 
compressive  and  dielectric  strength,  loss 
moisture  absorption  and  resistance  to  r<M, 
fumes,  acids,  and  high  heat.  Ihe  exceed¬ 
ingly  low  loss-factor  of  I.AVll'E  plus  its 
excellent  workability  makes  it  ideal  for  all 
high  frequency  applications. 

Compute  details  oh  retfuest 


I  D.  M.  SltWAK[|  MPb.  LDMPANY 

I  Motn  Office  4  Worfci:  Chofionoogo,  Fenn 
Needhom,  Moss.  •  Chicago  •  Los  Angeles 
New  York  **  Philadelphia 


PRECISION  Lj? 

PAPER  TUBES . . . 


Precision  gives  you  the  plus  coil  hoses  formed  under 
heot  ond  pressure.  The  result,  o  coil  hose  of  less  weight 
— greotcr  strength — more  thorough  insulotion— more  effec¬ 
tive  resistonce  to  moisture,  oil  and  heot  All  at  the 
very  minimum  of  cost  It's  a  better  coif  tfiot  bos  o 
Precision  base 

Precision  Di-formed  Paper  Tubes  ore  ovailoble  in  the 
best  guolity,  dielectric  Kroft,  Fish  Paper,  Cellulose 
Acetote,  Asbestos  or  combinotions  Round,  squore  or 
rcctongulor. 

TODAY— WRITE  FOR  FREE  SAMPLE 
AND  COMPLETE  MANDREL  LIST  OF  OVER  1,000  SIZES. 


'  Automatic  stocking. 


’  Wire  soved  by  closer 
ginecring  of  coil. 


PRECISION  PAPER  TUBE  CO. 


2041  West  CKorleston  St 
Chicogo  47,  III 
Plant  No  2.  79  Chopel  St 
Hortford.  Conn 


BIRTCHER 

STAINLESS  STEEL  ■  LOCKING  TYPE 

TUBE 

CLAMPS 


83  VARIATIONS 

Where  vibration  is  a  problem,  Birtcher 
Locking  TUBE  CLAMPS  offer  a  foolproof, 
practical  solution.  Recommended  for  all 
types  of  tubes  and  similar  plug*in  com¬ 
ponents. 

More  than  three  million  of  these 
clamps  In  use. 

FREE  CATALOG 

Send  for  samples  of  Birtcher  stainless 
steel  tube  clomps  and  our  standord  cato- 
log  listing  tube  base  types,  recommended 
clomp  designs,  and  price  list 


THE  BIRTCHER  CORPORATION 

5087  HUNIINGION  0«.  lOS  ANGILiS  33 


SMALL  PARTS 

Filaments,  onodes,  supports,  springs,  etc. 
for  electronic  tubes.  Small  wire  and  flat 
metal  formed  parts  to  your  prints  for  your 
assemblies.  Double  pointed  pins.  Wire 
straightened  and  cut  diameter  up  to  ‘a -inch. 
Any  length  up  to  12  feet. 

LUXON  fishing  tackle  accessories. 

Inquiries  will  receive  prompt  attention. 

ART  WIRE  AND 
STAMPING  CO. 

227  High  St.  Newark  2,  N.  I. 


DEPENDABLE  COILS  MADE  TO 
YOUR  SPECIFICATIONS 

•  Form  Wound  •  Acetate  Bobbin 

•  Poper  Section  •  Bokelife  Bobbin 

•  Cotton  Interweove 

Dono  hos  made  a  reputotion  for  handling  even 
very  difficult — or  the  simplest  coil  problems 
with  equal  efficiency.  Send  us  your  specificotions 
for  quototion  whether  you  require  an  untreated 
coil  or  one  that  is  vacuum  impregnated  with  wax 
or  varnish. 

•  COILS  FOR  HIGH  TEMPERATURE  APPLICATIONS 
ALSO  TRANSFORMERS  MADE  TO  ORDER 


THE  DANO  ELECTRIC  CO. 

MAIN  ST.,  WINSTED,  CONN. 


I 


Biggest  stock  of  Rodio  Ports  &  Equip* 

ment  ir^  New  York  speedy  and 

courteous  att(»ntion  to  your  orders  « 

olert  solesmen  who  folk  your 

language. 


Highest  quolity,  sensibly  priced 

sound  equipment  for  oil  require* 

ments  Ask  for  our  big  free 

Sound  CotologI  . 


Radio  amt 
quarters 

known  li 

equipment. 


Television  components, 

test  equipment,  tubes, 

ontennos,  occnssories. 


Phone, 


viv\:v;cV.VvLiji_ 


JOHNSON  SOCKETS  .  .  . 


NEW  BOOKS 


The  JOHNSON  122-225  wafer  pictured 
above  is  insuloted  with  glazed  grade  L-4 
steatite.  Contacts  arc  brass  with  steel 
spring,  cadmium  plotcd.  Mounted 
against  phenolic  washers  in  molded  re¬ 
cesses  to  prevent  movement  Rivets 
countersunk,  mounting  holes  bossed  to 
permit  sub  panel  mounting.  Locoting 
grooves  facilitote  tube  insertion  Avail¬ 
able  also  in  4,  6,  ond  7  contoct  os  well 
as  octol 

All  JOHNSON  sockets  ore 
of  equally  outstanding 
quality.  Get  the  best — 
get  JOHNSON  sockets' 
See  Tour  JOHNSON  Dealer 


is. 


85  CORTLANDT  ST.,  NEW  YORK  7  N  Y 
Phone  worth  4*3311  Coble  TERMRADtO 


Hy  \V.  Kl  pkrt  Maclaurin,  Massa- 
chusettg  lngtitute  of  Technology.  The 
.'ilacmitlan  Co.,  \eu-  York,  301 

/Higen,  $0.U0. 

For  anyone  who  has  been  in  the 
radio  industry  twenty  or  more 
years  and  has  an  interest  in  who 
did  what  and  when,  this  is  a  most 
absorbinK  and  instructive  mono- 
irraph.  And  for  those  newcomers 
who  unfortunately  did  not  exist 
during  the  good  old  days  of  radio 
and  thus  missed  the  great  excite¬ 
ment,  the  great  thrill  of  the  pioneer, 
something  of  the  feelings  shared 
by  the  old  timers  can  be  secured 
from  I’rofessor  Maclaurin’s  book. 

The  author  uses  the  radio  indus¬ 
try  as  a  typical  American  product 
to  get  answers  to  such  questions  as 
why  has  the  United  States  been 
largely  dependent  on  older  Euro¬ 
pean  countries  for  fundamental 
scientific  development  in  many 
fields?  Why,  in  this  country,  are 
some  industries  more  successful  and 
•piicker  than  others  in  adapting 
scientific  advances  to  practical  ap¬ 
plication?  Are  there  ways  we  can 
speed  up  the  interval  between  re¬ 
search  anil  api)lication?  What  is 
the  role  to  be  played  by  the  entre- 
peneur,  the  lone  attic  inventor,  the  i 
realistic  business  man,  by  the ' 
patent  system,  by  the  large  corpora- 1 
tion — by  all  of  the  individual  enti- ; 
ties  and  aggregations  of  entities 
that  make  up  our  technico-business 
structures? 

All  the  old  boys  of  radio  are  in 
I  this  book — Marconi,  Fessenden,  de 
Forest,  Lodge,  Pupin,  Hazeltine — 
and  the  interrelations  and  inter¬ 
dependencies  among  them  are 
i  clearly  brought  out.  In  reading  of 
I  these  early  days  one  begins  to  see 
why  one  succeeded  where  another 
failed — Marconi  and  Fessenden  for 
example.  One  gets  a  glimpse  of  the 
important  place  to  be  played  by  men 
like  Sarnoff  and  Owen  I).  Young. 
One  finds  out  the  fact,  though  per¬ 
haps  not  the  reason  thereof,  that 
the  most  successful  companies  have 
been  dominated  by  strong  personal¬ 
ities  who  were  not  technical  men, 
but  rather  were  innovators  whose 
interests  and  skills  were  in  com¬ 
mercial  practice  rather  than  in 


liivi‘iili(»ii  aiul  Iiiiiovatioii 
III  iIh?  Kaiiio  Industry 


For  Proof  Beyond  Compare 


Try 


RUBYFLUID 

Soldering  Flux 
Send  for  Ruby's  $1  Offer 

For  $1  Ruby  will  send  you  1  pint 
of  liquid,  one  half  pound  of  paite 
soldering  flux  and  a  new  booklet  on 
"How  to  Solder/* 


Take  advantage  of  this  offer  now! 
Send  your  $1  today  to — 

RUBY  CHEMICAL  CO. 


r 


^  GLASS 
JEWEL 
BEARINGS 

for  .  .  .  Low  Cost 
.  .  .  Long  Lite 


Glass  Jewel  Bearings  by  Bird  are 
highly  aseuratc  and  surprisingly  inexpen¬ 
sive.  They're  ideal  for  use  in  ammeters, 
volt  meters,  timing  instruments,  lompasses 
and  other  instruments  where  large  volume 
production  and  low  cost  must  be 
maintained. 

Of  special  interest  to  instrument  man¬ 
ufacturers  is  Bird's  method  of  mounting 
jewels.  There's  a  minimum  of  stress  and 
strain  on  the  hearing  itself  as  a  result 
of  Bird's  special  mounting  technique.  It 
is  this  special  mounting  feature  which 
adds  so  materially  to  the  useful  life  of 
Bird  Jewel  Bearings. 

Whenever  there's  a  need  fori  jewel 
bearings  —  whether  in  glass  or  in  sap¬ 
phire  —  Bird  can  supply  the  right  bear¬ 
ing  to  your  specifications.  Write  today  for 
more  information  and  a  quotation. 


Safifthire  Bearings  ataHahle  in 
all  feu  el  styles  and  mnunlings 


Richard  H.  Bird  &  Co.,  inr. 


1  Spruce  Street 
Waltham  54,  Mass. 

**Serting  Industry  uilh  Fine  feuets 
IQM’  - 


J 
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NEW  BOOKS 


(continutd) 


X  X  you  have  a  relay  problem 
requiring  low  cost,  small  size 
and  dependable  performance... 


science  and  enprineering. 

Chapter  contents  reveal  the  as¬ 
pects  into  which  Professor  Mac- 
laurin  has  divided  his  studies,  made 
under  grant  from  the  Rockefeller 
Foundation.  Thus;  the  scientific 
pioneers  of  radio,  the  impact  of  new 
.scientific  advances  on  established 
industry,  the  process  of  innovation 
and  invention,  Marconi,  Fessenden, 
deForest,  the  role  of  the  large  elec¬ 
trical  firms,  the  struggle  over 
patents,  1921-1928,  the  perennial 
gale  of  competition,  the  rise  of 
industrial  versus  individual  re¬ 
search,  the  relation  between  govern¬ 
ment  regulation  and  technical 
progress. 

The  book  is  unhesitatingly  recom¬ 
mended  to  all  those  who  would  like, 
if  possible,  to  recapture  the  feeling 
of  the  early  days  and  to  those  who 
would  like  to  know  first-hand  what 
it  is  that  the  old  timers  share  when 
they  get  together.  It  is  a  book  for 
technical  men  as  well  as  tho.se  who 
exploit  technical  advances. — K.  H. 


...take  a  look  at  R-B-M  General 
Purpose  AC  and  DC  Relays 


D*pt.  0-8,  R-B-M  DIVISION  OF  ESSEX  WIRE  CORP. 
lo9on»port,  Indiano 


I  llrasonirs 

By  Brnson  Carlin,  HUlyer  Inutm- 
mcnf  Company.  McCirau’-Hill  Book 
Company,  Inc.,  Xnr  York,  1919,  270 
pagcK,  $."1.00. 

I'l.TRASONK'S,  or  supersonics  as 
most  of  us  have  been  calling  it,  is 
a  new  science.  It  is  so  new  and  so 
intriguing  in  some  of  its  aspects 
that  publicity  releases  on  its  won¬ 
ders  and  peculiarities  have  been 
much  more  frequent,  voluminous 
and  available  than  engineering 
facts. 

.Also,  it  is  a  field  in  which  much 
experimental  work  on  ultrasonic  ef¬ 
fects  and  suggested  applications  has  | 
been  carried  on,  but  there  is  a 
dearth  of  useful  basic  data  based 
on  reported  experiments.  This  con¬ 
dition  may  be  due  in  part,  as  the 
author  points  out.  to  the  fact  that 
much  of  the  real  scientific  work  was 
done  and  published  abroad  and  at 
an  early  date. 

Thus,  the  author  faced  a  most 
difficult  task  in  writing  a  book  for 
readers  with  an  engineering  view¬ 
point.  There  are  chapters  devoted 
to  piezoelectric  crystal  and  mag¬ 
netostriction  generators  as  well  as 
continuous  and  pul.sed  systems.  The 
author  has  been  active  in  the  use 
of  ultrasonics  for  detection  of  flaws 


Square  •  Rectangular  •  Triangular 
Round  and  Half-Round 

With  a  wide  range  of  stock  arbors  .  . .  plus  the 
specialized  ability  to  engineer  special  tubes  .  .  . 
PARAMOUNT  can  produce  the  exaa  shape  and  size 
you  need  for  coil  forms  or  other  uses.  Hi-Dielectric, 
Hi-Strength.  Kraft,  Fish  Paper,  Red  Rope,  or  any 
combination,  wound  on  automatic  machines.  Tol¬ 
erances  plus  or  minus  .002'.  Made  to  your  speci¬ 
fications  or  engineered  for  YOU. 

Inside  Parimafars  fram  .S93*  la  19.0* 


PARAMOUNT  PAPER  TUBE  CORP. 

616  LAFAYETTE  ST.,  FORT  WAYNE  2,  IND. 

Manufacturers  of  Paper  Tubing  for  the  Electrical  Industry 
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I  •  Accurate 


•  Uniform 


•  Smooth 


Also  ovoiloblo 
in  Molybdinum 
and  otber  metals 


Write  for 
Details  and 
List  of 
Products 


StcAcet 

TUNGSTEN 

WIRE 

•  From  .0004"  to 
.00015"  diameter 
and  even  smaller 


SIGMUND  COHN  CORP. 

44  GOLD  ST.  NEW  YORK 


NEW  BOOKS  (conllnucd) 

in  material.-^  and  this  application 
is  the  one  most  thoroujrhly  covered 
in  the  book.  In  treneral,  however, 
definite,  thoroujrh  information  on 
specific  topics  is  not  sriven  and,  in 
many  cases,  is  |)robably  not  avail¬ 
able.  .Many  ensrineers  will  be  dis¬ 
appointed  with  the  meaner  enjri- 
neerinsr  facts  and  data  presented. 

The  book  is  well  illustrated  with 
drawinsrs  and  diajrrams.  If  this 
book  prompts  .some  enjrineers  to 
obtain  and  publish  more  u.seful 
fundamental  data  on  the  subject  of 
ultrasonics,  particularly  as  resrards 
properties  of  materials,  it  will  have 
served  a  valuable  purpose.— W.  t'. 
WlllTK,  (ii'iit  ral  Electric  Co. 


FiiiKlaiiiiMiluiN  of  Klocirii* 

Vi  av»*s 

Ky  H.  H.  Skili.inc;.  IVilcjf  utid 

SiiHn,  liir.,  S'eic  York,  V.,  Sccoiiit 
Edition,  llt48,  IflT)  fitiycK,  $1.00. 

Following  the  wartime  emphasis 
on  meter  and  centimeter- wave  ap¬ 
paratus,  there  is  a  continued  de¬ 
mand  for  engineers  familiar  with 
the  properties  of  short  radio  waves. 
The  second  edition  of  this  well- 
known  little  book  represents  some 
amplification  and  extension  of  the 
previous  edition;  but  it  is  unfor¬ 
tunate  that  the  extension  was  not 
carried  much  further.  Professor 
Skillinir  says  he  has  found  the  book 
most  effective  as  a  text  for  seniors 
in  electrical  enjrineeriiiK,  who  (this 
reviewer  juilKvs)  are  expected  to 
have  no  knowledjre  of  vector  analy¬ 
sis  of  elect romajrnetic  theory  beyond 
e'ementary  physics.  ('onse<iuently, 
it  bejrins  by  explaininjr  the  mini¬ 
mum  essentials  of  vector  analysis 
and  describes  briefly  the  funda¬ 
mental  experiments  which  serve  as 
the  basis  for  Maxwell’s  eipiations, 
which  appear  as  such  in  about  the 
the  middle  of  the  book.  There  fol¬ 
lows  the  customary  discussion  of 
plane  waves,  the  Poyntinjr  vector, 
rellectioii  from  plane  surfaces,  and 
finally  all-too-brief  chapters  on 
radiation  from  simple  antennas, 
transmission  lines  and  waveguides, 
and  the  ionosiihere.  There  are 
problems  at  the  end  of  each  chap¬ 
ter;  but,  if  the  student  follows  the 
author’s  sujrp-estion  to  solve  one  or 
two  each  day.  he  will  neither  be 
overburdened  nor  L'reatly  edified. 

The  outstanding'  feature  of  the 


i 

t  STANDARD  AND 
t.  HEAVY  DUTY 

^  INVERTERS 

^  For  Inverting  D.  C  to  A.  C. 

^  Sp*ci«lty  D«iiqn«d  for  op*r«tinq  A.  C. 

A  Rodtoi,  Tolovltion  Soft,  Ampllfitn, 

^  Addroit  Syitomt.  and  Radio  Tatt 

A  Equipmanf  from  D.  C.  Voltaqas  in 
^  Vahictat,  Shipi,  Trains.  Ptanai  and  in 
^  0.  C.  Districts. 

^  fZ  ^Z&Z&24 

W  f  ~ _ "1  asb. 

a 


For  Inverting  D.  C  to  A.  C. 

SpaciaHy  Dasiqnad  for  oparatinq  A.  C. 
Radios,  Talavision  Sats,  Amplifiari, 
Addrass  Systams.  and  Radio  Tast 
Equipmanf  from  D.  C.  Voltaqas  in 
Vahictas,  Ships,  Trains.  Ptanas  and  in 
0.  C.  Districts. 


3l! 

1 

AUTO  RADIO  VIBRATOBS 

A  Cawplata  Una  of  Vibrators  .  .  • 

Oriiqngd  for  U«o  in  Standard  Vibrator-Optr* 
atgd  Auto  Radio  Racaivart.  RuHt  with  Pra* 
cition  Conttruction,  faaturinq  Caramie  Stack 
Spacart  for  Lon9ar  Lattinq  Lifa. 


Amppcan  Tiiivision  I  Radio  Co 

A'fil  PAUl  ;  VI  NN  t  ',('T  A  -  1,  A 
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WIDE 

BAND 


^^CTKOHICS 


'  lOAO.fl£j^r^  M 


.ur^cy 
of  rj 


'nAnAnAm! 


l{t><|U>*Ht 


Tratninff 


BAWSON  METERS 


^ooj  J^e^irnlrtci.St-  Gui  Bje 

ATTACHED  &  SOmniV 

un  0 N E ^44xti>mQtic  C/xetcdlon/ 


MULTIMETERS  and  REGULAR  METERS 

A(.  and  !)('  lypi^.  high  accuracy,  multi- 

rk*  rango.  2  micr<iampfrc»  i<»  I  ampere 
>(..  2  milhampcre^  to  ^  amperes  A(l. 

ELECTROSTATIC  VOLTMETERS 

Ranges  150-v.  to  A(  or  IH  . 

Kesivance  exceeds  million  megohms.  (>an 
measure  static  elesiriiiiy. 

FLUXMETERS 

laboratory  and  produdion  measurements 
on  magnets  and  magnetic  circuits,  isingk 
push  button  return-to-zero. 

WATTMETERS 

High  sensitis ities.  loss  power  factors.  New 


Special  opparofus  built  to  order 

RAWSON  ELECTRICAL 
INSTRUMENT  COMPANY 

111  Potter  St.  Cambridge,  Moss. 

Representatives 

Incago  Los  Angeles 


The  greatest  innovation  in  attaching  '  "  ' 

terminals  to  wires  is  now  available  to  the  industry  .  .  •  "Pre-sol- 
dered"  TANDEM  TERMINALS!  Made  in  various  sixes  and  types, 
these  remarkable,  production-proved  terminals  fsupplied  on  reels) 
can  be  applied  at  rates  up  to  1200  per  hour  by  a  new  Terminal 
Attaching  Machine  that  cuts  off.  clinches  and  solders  terminals  in 
one  instontaneous  operation.  Handling  of  loose  terminals,  solder 
ond  flux  are  eliminated  to  reduce  costs  and  boost  production  on 
long  runs.  Standard  types  available.  Send  for  detailed  information. 
Enclose  somple  of  wire  and  terminal  now  used.  Address  Dept.  E. 

for  ordinary  runs  in  moderate  quantify  we  continue  to  produce 

SEPARATE  TERMINALS  for  ELECTRIC  WIRES 

We  also  make  SMALL  METAL  STAMPINGS  Exact  to 
Customer's  Prints.  Modern  Plant  and  Equipment.  Mod¬ 
erate  Die  Charges.  Precision  Work.  Prompt  Service. 


PATTONMacGUYER  COMPANYI 

17  Virginia  Avenue,  Providence.R.I. 


Wherever  power  drives  or 
remote  control  ore  re* 
quired,  you  con  depend 
upon  us  to  produce  the 
Flexible  Shafts  thot  will 
meet  the  exoct  specifico- 
fions.  We  hove  years  of 
experience  in  monufoctur* 
Ing  flexible  shafting  for 
oil  types  of  industry.  If 
we  do  not  hove  whot  you 
require  In  stock,  we  con 
moke  shofts  to  your  sped* 
ficofient.  Our  engineers 
will  be  glod  to  work  out 
your  problems  without 
obligoHon. 

WRITE  FOR  MANUAL  D 


F.  W.  STEWART  BtFG.  CORP. 

4311-1)  RAVENSWOOD  AVE 
CHICAGO  1).  ILL. 

WtST  COAST  MANCH: 

431  VINKE  »IVD.  lOS  ANGCLES  15.  CAl. 


I  I'ioneer  in  ItaJio  Engineering  Instruction  Since  19^7 

APiTOL  Radio  Engineering  Institute 


.tri  Accredited  Technical  Inslilule 


5"OSCILLOSCOPE 

2  BANDWIDTH  10  cycles  to  2MC(}DBDown) 
SENSITIVITY  .06  RMS  Volts/inch 
•  Hor.  Amp.  2  cycles  to  500  kc 
o  Hor.  Amp.  Sensitivity  .15  RMS  Volts/ inch 
o  Decade  Attenuators  (Frequency  Compensoted) 

MEGACYCLES  o  Direct  Connection  to  Deflection  Plates 

o  Z  Axis  Input  o  Colibrotion  Test  Signal 
IDEAL  FOR  TV  WORK— CUTS  EQUIPMENT  COSTS 
A  QUALITY  INSTRUMENT— AN  AMAZING  LOW  PRICE 
Vert.  Amp  l-iSN7.  1-6AC7,  Z  6AG7,  Hor.  Amp  (4  J  A  r  A 
2  6SN7,  SCPI  CR  tube  SY3  ond  2x2  Cased  in  horn-  )  ■  O 
mertone  grey  cobmet,  complete  with  instructions.  I  ■ 

GUARANTEED  MODEL  SO  ■  ■  Wr.O.B. 


ADVANCED  HOME  STUDY  AND  RESIDENCE 
COURSES  IN  PRACTICAL  RADIO-ELECTRONICS 
AND  TELEVISION  ENGINEERING 


REGISTRAR 

I6TH  AND  PARK  ROAD,  N  W 
WASHINGTON  10,  D  C 


TELEMARK  ELECTRONICS  CORP -325  TROY  AVE -BROOKLYN  13,  N.Y. 
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ME  DEUY  REUYS 


Units  for  immndiotc  shipment; 

1,000  to  30,000  ohm  rans«. 

Special  resistance  values  made  to  order. 


NEW  BOOKS  (continued) 

book  is  the  emphasis  on  physical 
reasoning  rather  than  on  mathe¬ 
matical  manipulation  or  deductions. 
The  explanations  of  such  ideas  as 
the  meaning  of  curl,  gradient,  and 
group  velocity  (illustrated  by  waves 
on  a  hurrying  caterpillar)  are 
homely  but  clear  and  well  suited  to 
the  intended  audience.  The  gen¬ 
eral  level  of  the  discussion  does  not 
go  much  beyond  these  elementary 
expositions,  however,  and  will  leave 
the  above-average  student  unsatis¬ 
fied  as  to  the  mechanism  and  sig¬ 
nificance  of  such  phenomena  as 
energy  storage  in  the  electromag¬ 
netic  field  and  dielectric  and  mag¬ 
netic  polarization.  These  and 
numerous  other  fundamentals  are 
pas.sed  over  hurriedly  in  order  to 
arrive  at  wave  phenomena  as  soon 
as  possible. 

A  change  incorporated  in  the 
second  edition  that  will  be  welcome 
to  most  engineers  is  the  complete 
switch  to  the  mks  (Giorgi)  system 
of  units.  There  is  the  usual  table 
for  conversion  to  other  systems, 
and  the  other  sy.stems  are  men¬ 
tioned  briefly,  but  there  is  no  dis- 
cu.ssion  of  the  physical  significance 
of  (limoiKionit  of  units.  It  is  unfor¬ 
tunate  that  this  revision  did  not 
correct  errors  such  as  tho.se  con¬ 
cerning  phase  shift  on  reflection 
and  the  operation  of  a  shielded  loop 
antenna.  There  are  also  numerous 
statements  that  could  have  been 
made  more  precise  without  loss  of 
charity  or  forcefulness. 

This  book  should  be  suitable  for 
the  student  (or  engineer)  who  de¬ 
sires  a  very  readable  elementary 
rli.scussion  of  the  physical  ideas 
leading  to  electromagnetic  wave 
theory  and  a  speaking  ac<piaintance 
with  the  transmission  properties  of 
waves,  but  the  person  intending  to 
use  such  knowledge  for  research 
purpt)ses  will  require  considerablv 
more  elaboration  on  fundamental 
matters  as  well  as  on  applications. 
— Donald  E.  Kfrr. 


Latesi  developmenc  of  ihe  A.  W.  Haydon  Company 
is  this  extremely  compact  Time  Delay  Relay  which 
can  be  supplied  for  an  alternating  or  direct  current 
operation.  Availability  of  time  proven  A.C.  and  D.C. 
Timing  Motors  with  a  wide  choice  of  speed  and 
voltage  ratings  makes  possible  any  desired  delay 
interval  from  I  second  to  D/j  hours. 


Geared  differential  and  positive  electro  magnetic 
"capstan-type"  clutch  insure  positive  operation 
under  adverse  conditions. 

Delay  variable  up  to  maximum  rating  of  unit. 

A.  C.  and  1).  C.  Relays  interchangeable. 

Automatic  instantaneous  reset. 

Low  inertia  of  clutch  components  avoids  trouble 
due  to  vibration  and  shock. 

May  be  wired  for  either  time  delay  or  interval 
timing  functions. 


Compute  Unit  tn  Housinq 


0  M  P  A  N  V 


W  yo«  f«t  pcfinontnt  ocevroev  bt> 
*  *  couM  th«  r*«iilonc«  wift  U  locked 
In  plocc.  It  ii  pmcision  potitionnd 
ond  Moiildtd  inltsrally  witk  tK« 
kotisiof. 

O  Yos  s«t  permonvfitlv  ocevrott  stt* 
tinf«,  Hnooth  oction  ond  low 
onMorm  lorqiio  providod  by  Ibt 
Moinltw  tttti,  procition  ground, 
double  tbreod  load  >crtw  guidinf 
iHt  moving  contact. 

You  get  pr*cl««  poiitioning  ol  iKu 
moving  contact  becouM  of  the 
two  brings  lupporting  the  rotor 
oitembly. 

#You  get  good  rigid  terminals  be> 
•  couse  they  ore  moulded  integrally 
with  the  housing. 

m  Ttrminols  soldered  to  ends  of  rt- 
o#o  sistance  element  before  moulding. 
Entire  resistance  circuit  is  on  inte> 
grol  port  of  the  housing. 

«You  get  accurate  setting  ond  re< 
•  setting  due  to  onti-bockiosh  spring 
in  contact  guide. 

rYou  gel  o  Rne  resolution  because 
•  of  the  AVh"  length  of  resistance 
wire  in  the  spirol  element. 

«Yott  get  o  resistance  output  directly 
•  prop^ionol  to  shoH  rotation  with> 
in  :±0.1%  of  the  total  resistance. 
Every  potentiometer  Is  outomotic* 
oily  mochine  tested  for  lineority 
ol  101  points. 


(^iin)H»iiriil>s  llaiHllHtok 

Eiiitep  by  .John  F.  Bi.ackbcrn.  r<i/. 
17  of  MIT  Rndintinn  Tohorotor//  Sr- 
ries.  McCrnv-HIII  Honk  Co.,  .Wic 
York,  1919,  pngex,  $8.00. 

Only  compoiient.-c  devidoped  by  ur 
under  spon.-cor.'diip  of  the  R.-idiatinn 
Laboratory  or  of  iirimary  impor¬ 
tance  in  its  work  are  covered  thor- 
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WANTED 

SPECIAL  TOROIDAL 
WINDING  JOBS 


Vickers  Electric  Division— 

is  equipped  to  custom  wind 
toroidal  cores.  Core  material 
furnished  if  necessary. 

SIZE  LIMITS:  Mqx.  O.  0  4'}" 

Min.  I.  D.  '7" 

Max.  Stock  Height  ]" 

WIRE  SIZES:  ^40  to  #13 

Send  your  specifications  for 
quotation  tixlay. 

VICKERS  ELECTRIC 
DIVISION 

1815  LOCUST  ST.,  ST.  LOUIS.  MO. 


Kenv 


KENYON 


Fits  Your 

.  Production  To  A  "y” 

^  KCnVOn  "T'$" — high  quality,  uniform 
transformers,  are  your  best  bet  for  development, 
production  and  experimental  work.  For  over  20 
years,  the  KENYON  “K”  has  been  a  sign  of  skill¬ 
ful  engineering,  progressive  design  and  sound 
construction. 

Now  —  reduce  inventory  problems,  improve 
deliveries,  maintain  your  quality  —  specify 
KENYON  “T’s,”  the  finest  transformer  line  for 
all  high  quality  equipment  applications. 

New  Catalog  Edition!  Write  Today! 

/  Kenvon  new  modified  edition  tells  the  com¬ 
plete  story  about  spiecific  ratings  on  all  transform- 
'  ers.  Our  standard  line  saves  you  time  and  expense. 
Send  for  your  copy  of  our 
•  latest  catalog  edition  now/ 


TRANSFORMER  CO..  Inc. 

S40  BiRI^  STREET '  NEW  YORK  5t.  N.  V. 


DUMONT 

tinYMITE 

PAPER  CAPACITORS 


PE  P2  ,  — — 

)UND 

PE  PI 


FROM  50  MMF.  TO  3  MFD. 
FROM  100  VOLTS  TO  600  VOLTS 


MOISTUII  PIOOP 

65' -  »5»  ■  t60“  C-SEAL 

FOR  DEPENDABILITY 
ALWAYS  SPECIFY  DUMONT 

DUMONT 

ELECTRIC  CORP. 

•MI'S  OP 

CAPAOTOtS  POft  EVIRT  RIQUIttMiMT 

30t  DYCKMAN  ST.,  NIW  YORK,  N.  Y. 


Do  You  Have  Any  Problems  In 
MANUFACTURING  VACUUM  TUBES 

11  SO.  lot  US  help  you  solvs  them.  We  will  build  —  to  your 
speciticotioos  and  design  —  any  kind  ol  equipment  for  the 
tube  manufacturing  or  ossocioted  industries.  Or.  Buck 
engineers  will  design  ond  build  equipment  to  solve  your 
problems.  The  corrier  illustrated  here  is  just  one  example  ol 
Buck  Engineering's  work  in  this  held.  Inquiries  are  invited. 


Four  10"  and  12"  TUBES;  greater  capacity:  less  floor  area; 
no  dirt  on  screens. 


BUCK  ENGINEERING  CO.,  INC. 


37-49  MARCY  STREET 


FREEHOLD,  N.  J. 


For  ’Pxccc4iaK  Washers... For  “PiccUcoh  Stampings. 


I; 


WHITEHEAD  STAMPING  CO< 

A  proforrod  towrc*  of  procttion-modo  WASHERS  ond  STAMPINGS.  46  yoort  of  ox 
porioiKo  ond  vp-t^fKoMViinwto  fa<ilitiot«  otturo  highott  quoltfy  and  Mrvko. 


WHITEHEAD  STAMPING  CO 


1691  W.  Lafayette  Blvd. 


Detroit  16,  Michigan 
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NEW  BOOKS 


(continued) 


oiiKhly  in  this  volume,  and  several 
important  classes  of  these  com¬ 
ponents  have  been  left  out.  As  a 
result,  many  will  consider  this  the 
least  useful  of  all  the  books  in  the 
-MIT  .series.  Nevertheless,  for  the 
components  that  are  covered,  the 
data  jriven  is  larKely  un|)ubli.shed 
before  and  should  prove  iisefid  to 
cnyMiieers  and  research  workers 
alike  in  the.se  particular  speciali/ed 
fields. 

The  fourteen  chapters  cover 
wires  and  cables,  fixed  composition 
resistors,  fixed  wire-wound  and 
mi.scellaneous  resistors,  iron-core 
inductors,  piezoelectric  devices,  elec- 
tromajrnetic  delay  lines,  supersonic 
delay  lines,  potentiometers,  special 
variable  conden.sers,  rotary  induc¬ 
tors,  instrument  motors  and  tachom¬ 
eters,  power  supplies,  relays  and 
related  devices,  and  receiving'  tubes. 
The  most  serious  omissions,  accord¬ 
ing  to  the  editor,  are  the  projected 
chapters  on  fixed  condensers,  air- 
core  inductors  and  mechanical  com¬ 
ponents. ,  Termination  of  the  Office 
of  Publications  is  the  reason  Kiven 
for  the  incompleteness  of  cover¬ 
age. — J.  M. 


OPEN  TYPE-STRAP  MOUNTING 


because  you  TRY  before  you  buy 
with  a  PRODUCTION  SAMPLE! 


★  For  many  years.  The  Gramer 
Company  has  engaged  in  the  suc¬ 
cessful  design  and  quantity  produc¬ 
tion  of  Gracoil  Transformers  and 
Windings,  making  countless  thou¬ 
sands  for  big  name  manufacturers 
in  American  industry.  Such  success 
is  due  in  part  to  Gracoil's  “produc¬ 
tion  sample”  method  of  testing  in 
advance  for  physical  and  electrical 
correctness.  No  guesswork.  TVy  it. 

THE  PRODUCTION  SAMPLE  IS  YOUR 
GUARANTEE  OF  OEPENDAIIE  PERFORMANCE! 
tatUUff 


"Gracoil"  Trans¬ 
formers  include: 
Open  Types—Slep- 
Down-Up— Folly 
Enclosed  — Line 
Voltage  Regulating 
—Filament— Audio 
—Filter  Reactors 
—  Isolation— to 
specifications. 


FULLY  ENCLOSED 


THE  GRAMER  COMPANY. 


Electrical  Coils  and  Transformers 

ASKI  ROAD  CHICAGO  39,  ILL.,  U.S.  A. 

RSTAIIISHID  IN  1933 


DYNAMOTOR  SUPPLIES 


ELECTRONICS 

SUBRACODS-400 


\TK<H)ri’Tt>KY  TlllCttUV  AM* 

\ly  li  .1  Milks.  atiil 

iiifiir*-  Insiniilor.  4*in1ral  Mi»rli  Siimol. 
Uoiiis.  Mis.vitiiri.  .Mi-t  Zra w-UiM 


A  complete  compact  ciynomotor  power 
supply  unit,  especially  designed  for  elec¬ 
tronic  mobile  opplicotiont.  The  Subraco 
DS-4(X),  with  5.6  volts  DC  input,  delivers 
400  volts  at  175  MA  intermittent  duty.  The 
complete  unit  contains  adequate  filtering, 
control  relays,  proper  fusing,  and  meas¬ 
ures  only  4*4^  wide,  7  ’  long  ond  7"  high. 

The  Subraco  DS  series  is  ovqiloble  in 
airnost  ony  voltage  and  current  ratings. 
Send  us  your  specifications.  Write  for  our 
catalogue  f-8. 


^  This  unique  pack¬ 
aged  cninponent  is  ijf/ly  hutlt  into 
y»»ur  apparatus.  It  has  true  Jccinul 
ft  jJing.-  ‘*nd  simple  binary  circuit  with 
reliable  juunnutn  inttrf'olMion  Min¬ 
iature  size  Moderate  price.  Immedi¬ 
ate  shipment 

_  StnJ  for  ihiiLtin  nci’  in 


AH  PHYS- 
r.  AM.'-lstant 


SUBURBAN  RADIO  CO. 

158  Central  Ave.  Rochelle  Pk.,  N.J 


wrifirnl  Soru  tn  of  Jajnii 
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PHOTOVOLT 

VIDEO 

Brightness  Tester 

MOD.  205 


A  photoelectric  instrument  lor 
measuring  the  brightness  oi 
television  tubes  and  screens  in 

foot-lomberts.  „  .  ... 

Price,  $68. 

Write  tor  literature  to 

PHOTOVOLT  CORP. 

95  Madison  Ave.  New  York  16,  N.Y. 

Photoelectric  and 
Electronic  Measuring  Instruments 


HOLLISTON  PelX  TRACING  CLOTH 
HAS  HIGH  RESISTANCE  TO  MOISTURE 

HoUiston  PEL-X  positively  will  not  make  a  water 
tight  cap  to  wear  under  your  bathroom  shower.  It 
never  was  intended  for  any  such  use  —  but  PEL-X  is 
highly  resistant  to  moisture  and  perspiration. 

Perspiration  from  a  draftsman’s  hands  or  arms 
neither  spoils  a  subject  drawing,  nor  penetrates  the 
special  PEL-X  finish  which  says  to  moisture  — 
“keep  out.’’  Drops  of  water  accidentally  spilled  on 
PEL-X  Tracing  Cloth  may  be  wiped  off  without 
harm  to  the  drawing. 

Try  PEL-X  on  your  own  drawing  board.  Liberal 
sample  sent  on  request 


THE, HOLLISTON  MILLS,  INC. 

0  NORWOOD.  MASS.  "ewtoss 


More  than  60  years  of 
leadership  and  experi¬ 
ence  in  developing  spe¬ 
cial  purpose  cloths  for 
industry.  With  such  a 
background  of  experi¬ 
ence  it  is  little  wonder 
that  Holliston  Tracing 
Cloth  is  second  to  none. 
Try  PEL-X. 


ONLY  ^215  FOR  \ 
.  THE  GREEN  \ 
n  ENGRAVER 

I  . . .  yet  it's  fast,  versatile 
and  rugged  enough 
for  die  steel 


great  speed  and 
convenience.  Quickly 
cuts  up  to  four  tines 
of  letters  from  3/64''  to  1"  on  curved 
or  flat  surfaces  whether  made  of  metal, 
plastics  or  wood  .  .  .  operates  by  mere¬ 
ly  tracing  master  copy  —  anyotte  can 
do  an  expert  job.  Special  attachments 
and  engineering  service  available  for 
production  work.  Just  the  thing  for 
radio,  electronic  apparatus  and  instru¬ 
ment  manufacturers.  Write  today  for 
Bulletin  E8! 

For  quality  engraving  on 

•  Panels  *  Dials 

•  Lenses  *  Name  Plates 

•  Scales  *  Instruments 

.  .  .  also  does  routing,  profiling  and 
three  dimensional  modeling. 

INSTRUMENT  CO. 

3SS  Putnam  Av«. 

Cambridge,  Mast. 


WHAT  MAKES 


MAILING  CLICK? 


McGRAW-HILL 

DIRECT  MAIL  LIST  SERVICE 


Advartltlnq  man  aqr*«  .  .  .  th«  list  is  mor«  than  halt 
th*  story.  McGraw-Hill  Mallinq  Lists,  ussd  by  loadinq 
manutactursrs  and  industrial  serv  c*  orqanisat  ons, 
direct  your  adeertisinq  and  sales  promot  onal  efforts 
to  key  purchasinq  power. 

In  view  of  present  day  difficulties  in  maintaininq 
your  own  ma  linq  lists,  this  efficient  personalised 
service  is  part  cularly  important  in  securinq  the  com 
prehens  ee  market  coveraqe  you  need  and  want. 
Investiqate  today. 


McGraw-Hill  Publishing  Co.,  Inc. 


DIRECT  MAIL  DIVISION 


330  West  42nd  Street 


New  York.  18.  New  York 


FREE:  32,000  RESISTORS*  These  Kits 
are  in  use  by  industrial,  design, 
and  research  lobs.;  colleges; 
trade  schools;  amateurs. 


br  u.Ml  in  EVERY 
brsnch  ef  electricity. 
The  S2I.  Sus«r  Kit.  U 
^  a  coinslete  exserimental- 

srintMf-circyit-ssint  laboratory. 
Containi  Silver  Condectirf  Paint; 
Cosser  Cenductins  Paint;  Low.  Mediom, 
and  Hieh  Reeistance  Paints;  Solvent;  and 
Lacquer.  Manual  “Detifn  and  Repair  of  Printed 
Circuits"  included  free  with  each  Kit. 

From  your  distributor  or  our  factory  only  $7.27. 
*One  Kit  contains  the  equivalent  of  i3.003  'd* 
watt  resistors. 

MICROCIRCUITS  COMPANY 


YOU  CAN  REDUCE 
COSTS  ON  YOUR 
PRESENT  PRODUCTS 

with  the  aid  of  Conducting  and 
Resistonce  coatings. 

You  do  not  have  to  switch  compietely  to 
orinted  circuits  to  realize  partof  theirsavints. 
Your  present  product  desisns  ran  benefit  from 
brush  or  spray-applied  conductinq  and  resistance 
coatinfS.  A  few  dabs  or  short  painted  or  sprayed 
lines  may  save  you  pennies  and  dimes  on  every 

00  THIS; 

1.  Order  one  of  our  convenient  S2l  Kits  of  air. 
dryinf  conducting  and  resistance  paints. 

2.  Use  it  to  simplify  your  circuits. 


New  Buffalo,  Michigan 
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FEATURCS 


Uu4l  output  }4rks.  U5  Tolt«  fiO  60  cpsi.  t'oniplett  iriui 


INPUT:  Vetilral  And  Ilorl- 
zontAt  I>  r  1  *  I  n  I 
pulMA.  C  A  m  •  r  A 
And  KlDAteope 
lilADklDC  PulACA. 

OUTPUT:('i)mpoAlte  VldAO 
Slcn^.  S  ▼  0  1 1 1. 
100  ohm  Uda  115 
TOlU  50/00  CM. 
C  o  m  p  1  A  t  A  with 
tuboA  And  Inrlud- 
tng  high  And  low 
f  O  1  t  A  I  A  POWAT 
unltA. 


JHT  XortU  fiUbf  Koatl. 
Artmffttm.  Vtryinut 


WIND  more 
CO  LS  faster 


WITH  YOUR 
PRESENT 
COIL-WINDING 
MACHINE! 


I  -ttS« 


iTMtLKCO 

*«»»*« ''S“ 


tor 


Installation  oi  these  inexpensive 
PAMARCO  tensions  lowers  wind¬ 
ing  costs  because  each  machine 
wUl  accommodate  more  coils  at 
higher  winding  speeds.  In  addition 
to  increased  production.  PAMARCO 
tensions  raise  production  quality. 
Free-running  action  practically 
eliminates  wire  breakage  and 
shorted  turns.  Simple  thumb  screw 
setting  rjuickly  adjusts  for  any  wire 
gouge.  No  tools  or  special  skill  are 
needed  for  operation.  For 
complete  data  call  or  write. 


PAPER  MACHINERY 
&  RESEARCH,  INC. 


'Backtalk 

'I'hit*  «li‘|iarliii<>nl  ie 
alfil  ait  an  «»|M>n  fttriiiii 
ill  which  iiur  rcailcre  may 
ilittcuttH  i»roblcmi!i  of  the 
cliH'tronicit  iniluHlry  or 
coiiiiiicnl  upon  arlicleit 
that  KI.Kf;TK<»MrS  hait 
piihliiihcil. 

1  ('orriM'lion 

j  Dear  Sirs: 

I  HAVE  READ  WITH  INTEREST  the  at- 
j  tide  published  in  the  May  issue  of  | 
Electronics,  entitled,  “I.«ad  Sul-  i 
j  fide  Photoeonductive  Cells”  by  S. 
I’akswer,  Chief  Enjrineer  of  the 
Continental  h^ledric  Co.,  Geneva, 
Illinois. 

I  wish  to  point  out  a  serious  dis¬ 
crepancy  in  Fitr.  2,  on  patre  112.  In 
^  this  fitrure,  it  is  indicated  that  the 

I  lontr  wavelenR-th  limit  of  the  lead 

j  sulfide  cell  is  in  the  5-niicron  re- 

j  >rion.  Based  on  published  informa- 

;  ti(*n,  this  is  not  the  case.  The  lead 

!  sulfide  cell  when  used  at  room 

I  temperature  has  a  lonjr  wavelength 

1  limit  in  ajipro.ximately  the  :?-micron 

I  rejrion  dependiiijr  upon  its  past  his- 

j  tory  (techniiiue  used  in  forming 

j  and  treatinjr  of  the  PbS  surface) 

I  and  the  transmission  characteris¬ 

tics  of  the  enclosing  plass  envelope. 

I  The  lonjr  wavelength  limit  of  the 

j  cell  can  be  extended  slitthtly  be- 

j  yond  :!  microns  upon  cooling, 
j  It  ajipears  that  there  may  have 
been  an  error  made  in  the  prepara- 
i  tion  of  this  figure;  however,  1  be¬ 
lieve  this  discrepancy  should  be 
corrected  since  it  can  easily  mislead 
new  lead  sulfide  cell  u.sers  who  are 
not  familiar  with  its  limitations. 

Frank  B.  Isakson 


I  Dear  Sirs; 

!  \Ve  RECret  to  state  that  an  error 
j  was  made  in  Fig.  2  by  our  drafts- 
!  man  upon  drawing  this  figure.  The 
!  figure  to  the  extreme  right  on  the 
ab.scissa  scale  should  have  been  30,- 
000  instead  of  .*>0,000  angstrom.s,  as 
a  comparison  of  the  left  side  of  the 
same  scale  indicates.  VVe  overlooked 
this  error  both  upon  reading  the 
manu.script  and  the  proofs. 

.■\ny  correction  that  you  might 
publish  in  the  next  issue  would  be 
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•  MeAiu  for  cherklntt  aynrtiroDUtng  pulaet  In  odd  And 
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SPECIFICATIONS 
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^Ha  notion's  groot  tolovlslon  stotlong. 


August,  J949  — ELECTRONICS 


FEATURES 

1.  Ball  Bearini  Micrometer  spindle  for  absolute  central 
of  depth  of  cutter  in  all  four  ratios. 

2.  Accuracy  of  reproduction  in  four  ratios  due  to  excellent 
precision  machining  of  pantograph  arms. 

3.  Absolute  accuracy  in  three-dimensional  duplicating. 

4.  Many  attachments  available  to  increase  versatility, 
such  as  extension  arm.  rapid  self-centering  vise,  exten* 
Sion  post  for  pantograph  and  copy  carrier,  hand  en> 
g^raving  spindle  and  many  more. 

5.  Copy  and  work  right-side  up  and  In  view  of  operator. 

Catalog  on  Roguott 

MICO  INSTRUMENT  CO. 

741  TrewbridBt  $t.  Combrldfo  3i,  Mou. 


NOW!  Modern,  Comprehensive  TV  "Staging"  plus 

NEW  TV  REVENUE  from  PaHernTime 


with  the  GRAY 

TELOP 


This  most  versotllo  telecasting 
optical  projector  enables  dual  pro- 
jectlon  with  any  desired  optical 
dissolve  under  exoct  control. 


The  accessory  STAGf  NUMBfff  I 
odds  three  functions  separately  or 
simultaneously:  a)  teletype  news 
strip,  b)  verticol  roll  strip  and  c) 
revolving  stoge  for  smoll  objects. 


The  TtLOR,  used  with  TV  film  cam¬ 
eras,  permits  instant  foding  of  one 
object  to  another,  change  by  lap 
dissolve  or  by  superimposing. 
Widest  latitude  Is  given  program 
directors  for  moximum  visual 
Interest  and  Increased  TV  stotlon 
Income. 


GRAY  RESEARCH 

and  Development  Co.,  Inc. 

16  Arbor  St.,  Hartford  1,  Conn. 


For  Police,  Commercial  and 
General  Mobile  Use 


You  always  get  strong  sig¬ 
nals  with  Premax  cadmium- 
plated  or  stainless  steel 
"whip  type"  Antennas. 
Strong,  sturdy  —  will  stand 
abuse. 

All  types  of  moimtings  to  lit 
any  job. 


Send  for  special  Mobile 
Antenna  Bulletin. 


ENGRAVER 


Be  FIRST! 


„  .H ..  16 "  GLASS  TUBE 

by  ZETKA 

famous  for  Quality  and  Dependability 

Lo»g  life  Shorter  hi  length 

p/rf/  f  ici  A"  ui  ailahle  i\OM'  / 

^  -jf  Guiirunleed  unconditionally  ( not  pro  rated ) 

Ion  trap  for  one  full  year/ 

uri/e:  ZETKA  TELEVISION  TUBES,  INC. 

131  Getty  Ave.,  Clifton,  N.  J.  or  phone:  PRescott  7-5020 


Little  thought-of  facts  about  capacitors  -r 

The  abort  time  breakdown  voltaqe  ol  a  well-made  D.C.  - 
capacitor  ia  not  leaa  than  S  to  6  timea  the  actuol  working  T, 
voltage  at  20*— 

C  =  S  X  e  min 
E  =  Breakdown  voltage 
e  =  Rated  d.c.  working  voltaqe 

INDUSTRIAL  CAPACITORS  ar.  unTaryingly  h.Id  to  thi. 

'  ’  '  spoce  for 

formula.  other 

COpQCitor 

Detigned  for  maximum  aofety  factor  and  the  amalleit  focts  that 
pottible  volume,  INDUSTRIAL  CAPACITORS  are  the  moat  will  help 
widely  uaed  capacitor  in  industrial  applications. 


INDUSTRIAL  CONDENSER  CORP. 


Seles  Offices  in 
All  Principal  Cities 
3243  N.  Californio  Ave. 
Chicogo  IS,  Illinois 


PREMAX  PRODUCTS 


DIVISION  CHISHOLM-RYDER  CO..  INC. 


4902  Highland  Ave.,  Niogora  Foils,  N.  Y. 
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Very  Much  in  the 

T.  V.  PICTURE  ! 


Special  High  Frequency  Assemblies 
for  Television  application. 


Kinescope  Socket  Assemblies 


300  OHM 


(Catalog  No.  22007.  22007  A,  22007  Bj 

300  Ohm  PoroHel  Twin 
Construction  Line  Cables 


T.  V.  Power  Supply  Cords 


(Catolog  No.  42007) 

Four  Conductor  Leads  for 
Rotating  Antenna  Controls 


PHALO  SINGLE  CONDUCTOR 
AND  HOOK-UP  WIRE! 


Phalo  is  fully  equipped  to  assemble 
special  harness  or  assembly  require¬ 
ments  for  almost  all  Television  appli¬ 
cations.  Send  for  your  copy  of  the  22 
page  PHALO  Catalog  NOW! 


PHALD 


Corner  of  Commercial  Street 

WORCESTER,  MASS. 

Monufocturers  of  Thermoplastic  insulated  wire, 
cables,  cord  sets  ond  tubing 


8ACKTALK  (continued)  ; 

appreciated  and  we  leave  it  to  you 
to  choose  the  right  form  of  this  cor¬ 
rection.  We  are  very  sorry  indeed 
about  this  error.  We  thank  you  very 
much  for  your  cooperation. 

S.  Pakswer 

Chief  Fnffineer, 
Contiueutai  Electric  Co, 
Cenera,  lUinuis 

1 


F-M  v>  A-M 

Dear  Sirs: 

Concerning  the  two-part  paper, 
“A-M  and  Narrow  Rand  F-M  in 
UHF  Communication”,  which  you 
published  in  February  and  March 
of  this  year,  the  conditions  chosen 
by  Mr.  Toth  were  in  my  opinion 
somewhat  unfavorable  for  f-m,  so 
that  the  first  sentence  in  the  sum¬ 
mary,  “A-m  is  preferable  to  f-m  for 
certain  highly  mobile  conditions  of 
operation  owing  to  better  weak-sig¬ 
nal  performance  .  .  holds  only 
for  the  conditions  de.scribed  in  the 
paper. 

In  the  first  place  3Ir.  Toth  states, 
that  for  reasons  of  frequency  sta¬ 
bility  the  bandwidth  chosen  was  i 
125  kc,  and  in  this  way  he  arrives  | 
at  the  results  given  in  Fig.  5,  6  ' 
and  7.  As  Mr.  Toth  remarked,  the 
ratio  detector  alone  does  not  limit 
perfectly,  so  that  adding  a  limiting 
device  (see  Fig.  Ifi)  gives  a  better 
signal-to-noi.se  ratio. 

Correcting  Fig.  5A  with  the  val¬ 
ues  from  Fig.  lli  gives  Fig.  A  (this 
letter)  where  the  a-m  f-m  cross 
over  point  is  shifted  from  20  db 
to  •  10  db,  and  it  remains  to  be 
seen  if.  when  one  has  to  make  a 
decision  to  use  a-m  or  f-m,  one 
would  not  choose  f-m,  because  of  its 
generally  better  signal  -  to  -  noise 
ratio,  and  take  the  loss  in  signal-to- 
noi.se  ratio  for  very  small  signal  for 
granted. 

Secondly,  comparing  the  band¬ 
width  of  125  kc  with  that  of  about 
5(1  kc,  normally  u.sed  on  IfiO  me  in 
f-m  mobile  radio,  with  a  max  swing 
of  •  20  kc,  one  sees  thiit  on  :120 
me.  using  apparatus  with  the  same 
relative  frequency  stability  as  on 
Kid  me.  one  could  have  a  swing 
of  •  20  kc  in  a  bandwidth  of  60  kc. 

In  that  case,  in  the  same  way  as 
Mr.  Toth  does,  and  using  his  F.ip  1. 
2  and  one  can  find  the  signal-to- 
noise  ratios  for  f-m  without  and 
with  limiter.  For  input  carrier  to 
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RECTIFIERS 

MEDIUM  POWER 
■  SELENIUM  RECTIFIERS 


Rated  trom  50  ma  up,  these  Bradley 
exclusive  Vocuum-Processed  rectifiers 
are  available  in  half-wave,  full-wave 
bridge,  voltage  multiplier,  center-tap 
full-wave,  polyphase  ond  special  con¬ 
nections  Aluminum  plates,  improved 
assembly  hardware  offord  best  thermal 
characteristic  and  economy  in  size 
and  weight.  Hermetically-sealed  or 
protectively  coated. 


PHOTO  CELLS 


Simplify  Photo  Cell 
Control 


Luxtron*  photo  cells  convert 
light  into  electrical  energy 
No  external  voltage  is  re¬ 
quired  to  operate  meters 
and  meter  relays  directly 
from  Bradley  photo  cells 
improving  control  over  your 
processes,  reducing  your 
costs.  Housed  model  shown 
Many  different  sizes  ond 
shapes,  mounted  ond  un 
mounted. 

•  T  M  REG  U  S  RRT  OFF 


Our  engineers  will  select  or  de¬ 
velop  Selenium  or  Copper  Oxide 
Rectifiers  or  photo  cells  to  meet 
your  needs  exoetly.  Write  for 
BRADLEY  LINE  showing  bosic 
models. 


BRADLEY 

LABORATORIES,  INC. 

82  Meadow  St.  New  Haven  10,  Conn. 
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TUNGSTEN  and  MOLYBDENUM 

Quality  and  accuracy  in  our  fabrica 
lion  of  Tunatton  &  Molybdonum  Rib¬ 
bons  hoTo  characlor>s»d  our  sorTico  to 
tho  Electronic  industry. 
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^  the  basic  theory 
^  design  techniques 
^  industrial  uses 
of  Ultrasonics! 


...  na» 

BOTH 

big 

feotures* 


LJKRK  !>»  the  first  enKineenng  consideration  of 
••the  ultrasonic  field  .  the  essential  theor> . 
plus  an  abundance  uf  practical  informatiun  never 
1  before  published!  This  important  new  book  re- 
I  views  electronic  considerations  and  outlines  of 
I  circuits.  Mechanical  and  electrical  design  and 
I  construction  techniques  of  ultrasonic  ssstems  are 
j  included  .  .  .  ever>thin«  ir  m  the  'hsign  con- 
I  siderations  of  holders  f<.r  ultrasonic  use  to  the 
ex|*enmental  measurement  of  ultrasunic  waves  in 
,  various  media. 


*Lewest  Price 
^Laboratory  Precision 

When  COST  ii  s  factor,  and  QUALITY 
is  ssssntiat — specify  EICO  Mods!  400.  Not 
a  kit,  but  a  fully-wirtd.  laboratory-quality 
5”  oscilloscope  of  th#  most  advanced  de¬ 
sign  and  construction.  Widely  used  in  pro¬ 
duction,  research,  service,  and  education. 
Writ*  for  folder  S-E.  Also  ac 

availabia  in  kit  form,  complete 
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EL-TRONICS,  INC. 

Roseareh.  dovolopmeat,  and  manufacturo 
of  electron  c  equipment — a  single  model 
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Speclaii.vts  in  Ceiger-Mulier  equJpmeot 

2447-67  N.  Howord  St.,  Philo.  33,  Pa. 
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DOrit  theoretical  and  practical,  this  book  is 
'  ^  definitely  slanted  towanl  engineering  design 
I  and  ute  in  definite  industrial  applications.  It 
>  bring.s  V(iU  valuable  information  on:  material 
testing,  agitation,  ultrasonic  transducers,  ultra¬ 
sonic  systems.  It  explains  clearly  the  character¬ 
istics  oi  ultrasonic  waves  that  are  important  in 
practical  application,  curves,  waves,  and  com- 
!  plex  waves;  Fourier's  theorem,  wave  trains  and 
I  the  law  id  angular  transni'-sion;  the  ways  ultra- 
j  sonic  waves  may  he  pr«-»!  ice«l.  and  the  electro¬ 
mechanical  converting  systems 

Spollighls  Practical  Uses  in  Many  Fields 

Brought  out  of  the  research  laboratory  and  into 
;  industry.  ultras«mics  has  tremendously-broad,  prac¬ 
tical  applications.  This  - 
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guide  point.,  the  way 
to  greater  use*  of  ul¬ 
trasonics  in.  for  ex¬ 
ample.  MATERIALS 
TESTING;  to  detect 
flaws  m  metals,  plas 
tics  and  glass,  etc.. 
CHEMICAL  I  NDL  S 
TRIES:  to  make  bet 


,  ...^FLUXES 

A||lN|  sodoing 

HAZING  t  WELDING 


of  air  hubbies,  etc  It 
likewise  discusses  ex¬ 
perimental  applications 
to  systems  of  televi¬ 
sion.  underwater  sig¬ 
naling.  depth  sound¬ 
ing.  communication, 
destruction  ot  bacteria. 
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FLUORESCENT  TUBE  Manufacturinp  Equipment. 
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ELECTRONIC  EQUIPMENT.  Vacuum  Pump*,  ate. 

WET  GLASS  SLICING  and  Cuttinp  machines  for  Laboratory  u 
FISLER  ENGINEERING  CO..  INC.  7SI  So.  ITth  St..  Newarb  • 


See  it  10  Days 
ON  APPROVAL! 


I  McGraw-Hill  Book  Co. 

I  330  W.  42d  St.,  NYC  18 


W  hen  \ou  re  in  need  of  SDme  product 
ur  service  to  speed  and  inipnne  t>pera* 
tion,  or  save  money,  >uu  may  find  it 
here--in  the  Where  Tt)  Buv  Section. 
each  issue. 


PRINTED  CELLOPHANE 


Colorful  •  Self  Adheaive  •  Cellophane.  proceMed 
in  Rolls.  Easy  to  buy  •  Easy  to  apply  •  used  for 
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Ing  and  Aircraft  Wire  terminal  identifleation. 
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TOROID  COILS 


in 


sizes 


\ 

r 

wound  to  yourspecifications  A 

\  S/, 
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For  roiU  with  ultra  hitfh  Q  and  up  at 
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f  laion  winflir.g  »rfjijipm#'nt,  plus  unijsual  pro- 
diK:t,ion  t/-r  hnirjufTS.  rnakrr  fi'jssihift  inrluctHncfi 
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IN  FREQUENCY  CONTROL  DESIGN  .  .  . 

ELIMINATE  TEMPERATURE  CONTROL  OF  CRYSTALS 

Improved  processing  of  our  her¬ 
metically  sealed  Type  20  unit  has 
made  it  possible  to  eliminate  the 
cost  of  temperature  control. 

Lower  power  requirements,  re¬ 
duced  weight,  compactness,  rug¬ 
gedness,  and  dependability  in  our 
improved  Type  20  is  your  answer 
for  reducing  costs  and  increasing 
sales. 

For  complete  details,  write  lor 
free  catalog. 
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noi.-ic  ratio  i)  ilh  f-m  without  limi- 
tor  anil  ■  20  kc  .swinir,  an  outiiut 
jiirnal-to-noi.-i*-  ratio  of  —4.5  dh  i.< 
fouri<l. 

Following  .Mr.  Toth,  and  consid- 
oriny  thi.s  point  the  capture  tran.si- 
tion  point,  the  f-m  curve  for  per¬ 
fect  limitiny  runs  from  this  point 
up  to  a  point  yiven  hy  an  input  ('  N 
ratio  of  10  (ill  and  an  output  siynal- 
to-noi.se  ratio  of  I’.U  db. 

Ilrawiny  Fiyure  }{  it  follows  that 
for  thi.s  case  f-m  is  better  than  a-m 
down  to  an  output  siynal-to-noise 
ratio  of  about  •  5db,  so  that  even 
at  this  extremely  low  siynal  level 
f-m  yives  better  or  at  least  the 
same  siynal-to-noi.se  ratio  as  a-m. 

When  usiny  still  narrower  band- 
widths,  and  correspondiny  smaller 
swinys,  the  f-m  improvement  in  re 
spect  to  a-m  can  even  be  used  at 
lower  siynal  levels.  This  is,  how¬ 
ever,  not  practically  possible  on 
iihf  owiny  to  frequency  stability 
dilTiculties. 

II.  .1.  liKAAK 

TfJ*  cummumnttion  Intiu.strit 
Hili'tr.sum,  Jlitllnnd 

Kditor’s  Note:  The  author  of  the 
oriyinal  article  mentioned  above 
has  prepared  a  detailed  reply  an- 
sweriny  the  comments  made  liy  Mr. 
Hraak.  Thi.s  reply  will  be  published 
in  [{(irktalk  in  the  next  issue  of 
Kl.FiTRONU’S. 
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Professional  Services 

THE  BARRY  CORPORATION 

SpedstUt  in  the  Fnntml  of 

VIlilt.VTlON  IMI’AIT  MUSK 

Engineering  Development 
Manufacturing 

]n:.  SidicA  S(rt-**t  t'Aniliraitfe.  Ms^^ 

Trlrplion.-:  KlJot  0.*i61  m14i) 

MEASUREMENT  ENGINEERING 
LIMITED 

t'ltn^uhstit*  Dll  SprH’isl  K<)UipniHnt  for  rut-s-niemt-«i{A 
and  pr'NtiieriMii  tttttH.  enmiiinnK-atiDri"  and  minlio 

ll'-ad  (tfnce  aii'i  IMant 
.X’liprinr  I'aiiada 

till  Front  St'iH*t  XVe-st  Motitrr-al 

Torfiiitii.  t'anada  t  anadii 

S  BERTRAND  BARNARD,  LL.B.,  M  E 

ICKtllSTKRKlt  l  ATKNT  ATTtiUNKY 

Mechanical.  Electronic. 

Antonintixe  and  .Xircraft  Fari-nt- 
I'.XTKNT  .\N.XLXSFS  and  INX  KJJTUJ  VTI»>N 

2t»  2X  41..1  Axr  imt- 

laxig  Mand  t'ltx  1.  N  X  ST.liwell  4  '42'4 

Eugene  Mittelmonn,  E.E.,  Ph  D. 

('unsullinif  I  ni/ini-er  if  Phymiil 

High  Ktriiuenex  ||•>arlnK  —  IndriNtrial  KlwirMn.e*. 
Applied  l'hxM<-N  and  Matheniatliv 

"4!I  XV  XXasInngtDn  Ith-l  fhlraan  r,  m 

State  2xrt2l 

CROSBY  LABORATORIES 

Murray  G.  Croshy  if  Staff 

K.Xl.  t’rmini tin ica! inns*.  TX'. 

1  ndiiHt rial  Kli-rt r otik'h. 

Ilitrli  -  h're<{U«-n(  y  li«-at ink 

I.a l>«>raturv  .Xlodel  Shop  at: 

U*f5  yild  Country  ltd..  Mineula.  N  Y. 
f'.arden  t'lty  7-ii2x4 

NEWTON  ENGINEERING  SERVICE 

Tninsformi-rs  for  Fledrumcs 
Ik-sum-i.  prufotypex  an«l  priwlurtp-n  qnantiti»->«  to 

tndixlrlnal  r«,uireni»iif We  offer  a  hialtlx  p«r- 

M>nai  M-rxiri-  and  ta-t  deliier)  mh  "ltt«adlN>aid 

nicKiels" 

>4  Liniieii  Park  Stri-et  Higliland-*  2- 121" 

ItoRt.-n  2“.  Xla--  .XiyA/*  //..fid.iV"  I-.X  Salle  7  ISS" 

EDGERTON,  GERMESHAUSEN 
&  GRIER,  Inc. 

C.iinsultinq  t.niiineers 

Ke»*-arrh.  Itevi-I  ipin«-ni  and  XUnufai^urr* 
of  Klf-trunl'’  and  st,.Ii».s.-mpi.-  K-jiiiptut-nt 
Spet'ialivtn  in  Iliriti  Sp»*<-d  I'ltDtDarapnx 

1*;d  lirookline  Avenue.  ltM«.tMh  I*.  Mav-. 

NIAGARA  ELECTRON  LABORATORIES 

frt.NSl  l.T.XTMN  I»FSI<;N  4  il.\STItf*tTl«»\ 

MU;  TllK  TlIKHXHtCAl*  UKI^XY 

Sp.-*  lali/irig  in  .M»lution  nt  pr'drlenis  of  fle^^tronie 
an-i  ei«<i"iM  ptixolral  iiiMtniiientatii.n  for  the  re- 
--earrli  mi  analxtieal  lalx.ratMrx.  Inilii«triat  plan* 
pr-'ideni..  al-^o  inxlted. 

Anduvef.  .N,-w  X  Ik  <  ahl.  Xddu—  MATIt4»NL\|t 

ELECTRO  IMPULSE 
LABORATORY 

('.nnsultinu  Physinsta 

Inter1.-rn.-.-  »n  I  ‘\..w  M-ttr-.  Inr.-rf.  rfii.e 
Su[ipr<'<>sion  {mi  U'liitlon  Atxl 

r.  4>  H<>\  U*-<1  lUnk. 

Ki  l  Itank  UM: 


PICKARD  AND  BURNS,  INC. 

('tittsultinif  tli'itrunic  Engtnrfrs 

jrid  Kialiiatlon 

>f  Ita-tiM  S\sT<-m" 

|k'\**|Mptii»f|T  A:  Ik'SIKn 

•  •I  Spc<-ial  Klxf-troiiii'  ^>iuipn)«‘nt 

24"  M'tihUixi  A*'*,  Nft'iUiam  !'4.  Mu* 


ELECTRO  MECHANICAL  RESEARCH  INC. 

SpnuilitfJ  Rcsnirth  and  Manufacture 

n  vh  an<l  l<i>w  Frt^iui'iK  \  t  'lmiit  lH‘\«*lnpm»nt 
.Mra-ur  iit(  arxl  Ti‘->r  K>iiiiprti>-nt 
Mptu'al  atnt  Infra  Il'Mi  S‘u<ii**> 

Sitti-ial  li«Mip{;>N|.-al  E.-iuipiii*‘ii* 

.\ij'Mtnati‘-  Iii-iHi  Mmii 

Ki>ltn'tifl<i.  t  Mim 


ALBERT  PREISMAN 

('onsulting  Engineer 

T>'l»'M'>  Ml).  T*^‘hniiiu«*'*.  Vnlr*! 

\iiii*l)tn*r',  Pfia-iii.;  \.‘»wMrk-. 
Iii>lti»-»ia1  .Xwiijan***-* 

.\fhlia{«‘>l  with 

MVNA(;K\U\|  Ti:\IM\i.  XSSiNlATI.S 

I4rh  s-  .  N  w  UK  h  r 


ELECTRONIC  ENGINEERING 
CO.  of  CALIFORNIA 

H.i'llo  ail. I  Kl.vt*Mii).-  r..n^«ilnn<  an'l 
iH-^ikn.hw 

jMM>  \v  Si  I<i.H  Aiignles 

l»i:.  \«'l '-.L* :  California 


A  F  SMUCKLER&CO.,  INC. 

hlectronu  and  (Utmrnunicatton 

aii'l  Marmfartnr«T' 

2"2  2'*^  Tillaiv  . . .  r.i.H.kivit  I.  N 

I  l^’.T  ;  r.ui 


ERCO  RADIO 
LABORATORIES,  INC. 

Radio  (.'ommunieations  Equipment 

Fnginpor  ng  •  l>«*'>iKn  -  I it  vclMpnit'iit 

l*ii>li**er«>  III  Fr**'|ii*'l)<  v  Siijfl  T*  lrgr  apli 
<iar<1>'n  f'ifv  •  lii  iiii  i'larxi  •  NfW  >M  k 


TECHNICAL 

MATERIEL  CORPORATION 

domrnunications  Eonsultants 
HMilnTF.I  FT\rF  •  FttFijl  F\T  SHIFT 
i\K  si.n*  HKroutHsn 
IFI.FTMH-  \ET\\nKh> 

I  :  \V.  .{  4:ri.  Srix.*  N*.w  N-.rk  If.  N  ^ 


Searchlight  Section 


ELECTRONICS  ENGINEER 


A  nationally  known  Chicogo  company 
hat  permanent  position  for  Electronic 
Project  Engineer.  Mutt  be  college  grad¬ 
uate  with  iiTe  or  more  years  experience 
in  the  design  and  development,  for  pro¬ 
duction,  oi  audio  circuits.  Salary  is 
commensurate  with  ability.  Send  com¬ 
plete  resumes. 


N.  M;chik'>in  Av»*  .  I'iiicuKo  11.  Ill 


HFl’I.IFS  1  hox  .Vm.i.  tu  •>rhrt  tl’>U 

StW  MtlfK:  A.iu  W  Sf  Iff 

I'HIl  \iiO.  \  Mtcht'iatt  If*.  / 

.<  I  S  Hi  I  \t  isi  o  k-  sr  ;  . 


POSITIONS  VACANT 

TK«  HM  -  .\I,  U  Uri  KK  ai  o|,  .nri  ui. . :  >  t-.r  an 
an  *\i.vi  n-hr.'i  t.rh  n  a-.t  1  Fi  .-t  •  -  ,ii>iy 

an  fltM-Tnai  HiiKtnvMi  iiiK  tira'lualf  Will) 

III  tin-  ti<-M  «>f  t  i<M  1 1  niiii  <)f  \  n<  !(»*- 

sarch  I.iIimi  aiot  >  Irtcalrtl  .ul ja«  *-t)l  1m  'Vaali- 
.riulun  I*  *'  Salii\  « iimiiien.‘«iirai ••  v\  ih  »-\- 
I'  ki-<  tionn  a 


BMPLOYMBNT  SfRV/CfS 

SALAKIKI*  i’«'.siTh»N>  $  :  .om  If  you 

am  «•••». anierini:  a  n»-\v  ri-nnei-iii'ii  <-nniniuni- 
latf  w  til  ih«  iin.l.  i.H  «n.-.i.  \Vm  Mfi.T  tin-  orlk'- 
riai  ••ni  ,*l'».MiM'nt  year* 

jttaiMlmii  an<l  i*-|>utain»n  »  Til*-  jn**- 
.-.-.Inia-,  Mf  .-thical  Htan-laMj*.  .!*  iinll- 

v.ilualt/*-iJ  to  >inir  laTM.iial  i  and 

.!♦  v«-1m|.}<  n\>‘iiur*-H  VN’iii)i>(it  iTntiati\»*  on  your 
J.in,  \oiir  •I'litiiy  rci\.r.-.l  and  |«r**H<*nt  posi¬ 
tion  j.riitPi'to.i  .<*-nd  onl>  nani*-  and  .tddr»'aH 
tor  dotaili.  It  \N  H  xI'V  Ino..  iMin  MM»:  . 

hufialo  2.  N  Y 

KXKi'FTlXKS  Sl.i>oi'  $2:.. .  ThiH  mlial.lo 

s*fivi.  .  >ial.liHli.*d  Ifl’T.  H  ii.  ait  .l  to  nt-.-dH 

of  iimh  Kia-lo  iMfii  win.  »*.••  k  a  rhaiiu*-  of  <on- 

loction  nndt-r  coniliiior  .x  as-nrini:.  if  Mnipioyod. 

lull  i.roi.-rtio-i  to  pros*  lit  . .  Sind  nanu- 

and  .oldio.-x  oniy  for  d>i;(d.'«.  I'-'iHonai  ronsitl 
tatioti  in\  iti-d.  .i.r.i  1*iia\fr  .Ivnnini:**.  !'•  i»t.  M. 
.41  4  traiico  .St  .  N«  \v  Mavon.  ''onn 


POSITIONS  WANTED 


KNtllNKKK  I’MYSM  IST  Axa  l.ildo  for  dir.i  t- 

ni:  and  .undn.t.n.:  ..r.iiMial  analya,.*.  re- 

j»«  ar«  h.  and  dovoloimo  iit  in  apid.od  olo.  1 1  tniiC*. 

Adxanoi'd  i-dinat  loti  li  n.u  ki;  round  ;  «'-»nipr<*- 

iu-riHi'**  ♦•\pt* UetM''  Ko-ctmUnr* 

SKNF'U  Ti:i.K'  TU«».NI*”  Kiik'h.ot.  N'ow  wtoiip 

ieador  m  cii.iri:*'  of  nll^^»il»•  t*  |ftio-i«-r  ni:  lf> 

>ear>*  e\i>»Tl»*nr*-  dovalopinont  of  hov  fr»-<tU”n''> 

rirru:t».  in>.t  nirio-ntH  and  110*1  rntn«*n»at  o.ii ;  iia  - 
Hon.  f tov«-rnni»  nt  Hpoi-  .  fl**lil  work  t»  port  writ- 
in»r  Faniihar  witli  lufi-hario  .ti  prol.U-ni.**  and 
s*mall  nhop  no-tliodH  Kn»-i  it.-i  o-.  .niaKiiiaf  x*-. 
r*'j*onr<  xfni  K\«"*dlfiit  r*'<-omn*frid.it loto*  Itf- 
pl>  FW-'.t.tf.V  KIootroni.-H.  l’o.-*t  .<?  .s.ui 

FraiH-i}*«i..  4.  <*aI<fornia. 

KI.Ki  ’THI'  AI,  A\H  Klo,  tioi  o  Kncr  .  IT  x  r.- 
xvid**!v  dix  ••r«*if\.‘d  oxporo-to  Its  m  i7  I! 
I'niv.  r.f  I'Kh.  1‘>S2  I'W  ••-.■>1.  Kl.-trnni«» 


Additional  Employment 
Advertising  on  page  222 


PAUL  GODLEY  CO. 

Consulting  Radio  Engineers 

<;UF.\T  NiiTi  If  N.  J 

K-t.  Fntl-  4  lf‘M 


HANSON-GORRILL-BRIAN  INC. 

Product  if  Mfg 

Development 

F.I,FFTHI4\\L 

F.I.>:4TR4»N|f 

HYIHI.VIUF 

Xllt  HASH  AL 

<Hio  rontinenial  Hill 

t;Un  I'Dxe.  N.  Y. 

Glen  Cox 

e  lf*22 

ELECTUCAL  LINE 

WANTED 

FOR  INDUSTRIAL  PLANTS 

MANUFACTURER  S  REPRESENTATIVE 
N.  Y.  C.  &  VICINITY 

20  years  experience  in  distribution  field  & 
application  engineering  in  industrial  field. 
Can  promise  experienced,  aggressive  pro 
motion  of  good  line. 

R.\-ft3AI.  F.l^rtronirp 
asn  W.  42  SI.,  New  York  18.  N.  Y 
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9  SEARCHLIGHT  SECTION 


The  great  majority  oi  this  country's  successful  men  hove 
reached  their  present  position  after  many  years  with  the  same 
organization.  Top  men  in  major  industries  have  generally 
been  with  their  respective  companies  for  many  years  before  they 
gained  the  knowledge  and  experience  necessary  to  equip  them  for 
their  present  executive  duties.  On  the  other  hand,  those  men  who 
change  their  employment  every  two  or  three  years  are  rarely  in  a 
position  to  be  chosen  for  a  responsible  position. 

Every  organization  places  trust  in  its  "old-timers".  The  em¬ 
ployee  with  ten,  twenty,  or  more  years  oi  service  has  the  com¬ 
plete  confidence  oi  both  his  superiors  and  subordinates.  His 
familiarity  with  his  duties  is  unquestioned,  and  his  ability  to  com¬ 
plete  a  given  task  is  recognized. 

If  you  are  interested  in  a  stable  career  holding  ample  oppor- 
timity  for  personal  advancement,  and  are  seriously  interested 
in  the  field  oi  Vacuum  Tube  Research,  we  would  like  to  hear  from 
you.  Send  your  resume  to: 

DIVISIONAL  PERSONNEL  MANAGER 

NATIONAL  UNION  RESEARCH  DIVISION 

350  SCOTLAND  ROAD,  ORANGE,  NEW  JERSEY 


RSSEARGH  OPPORTUNITIES 
AT  WESTINGHOUSE 
IN  TELEVISION 

Physicists  and  electronic  engineers  needed  for  an 
extensive  project  at  the  Westinghouse  Research  Lab¬ 
oratories  in  Pittsburgh.  Excellent  opportunities  for 
specialists  in  optics,  electron-optical  devices,  phos¬ 
phors.  photo  surfaces,  systems  and  circuits. 

for  application  write  Monoger,  Technicol  Imployment 
WESTINGHOUSE  ELECTRIC  CORP.,  306  FOURTH  AVE.,  PITTSBURGH,  PA. 


RADAR, 

COMMUNICATIONS 

and 

SONAR 

TECHNICIANS 

WANTED 

For  Overseas  Assignments 

Technical  Qualifications: 

1.  At  least  3  years'  practical  experience 

in  installation  and  maintenance. 

2.  Navy  veterans  ETM  1 ,  c  or  higher. 

3.  Army  veterans  TECH  SGT  or  higher. 

Personal  Qualifications: 

1.  Aqe.  over  22 — must  pass  physical 

examination. 

2.  Ability  to  assume  responsibility. 

3.  Must  stand  thorough  character  in¬ 

vestigation. 

4.  Willing  to  go  overseas  for  1  year. 
Base  pay.  bonus,  living  allowance, 
vacation  add  up  to  $7,000.00  per  year. 
Permanent  connection  with  company 
possible. 

Apply  by  Writing  to 

A-1,P.O.  Box  3414 
Philadelphia  22,  Pa. 

Men  qualilied  in  RADAR.  COMMUNICA* 
TIONS  or  SONAR  give  complete  history. 
Interview  will  be  arranged  for  success* 
ful  applicants. 


SCIENTISTS  AND  ENGINEERS 

Wanted  for  intorottina  and  ororoaatonally  chaJIaei* 
Ina  roBtarch  and  advancod  dsvoloamont  la  tho 
floldi  of  mlerowavoB.  radar,  gyroscosoi,  aorvoaioah- 
anitniB.  Initrvmontatton.  comoutor«  and  fonorsl 
oloctronlea.  ScientiSe  or  onginoorlni  dasrooa  or 
toniivo  tochnicsl  oxporionco  r«oulr«d.  Salar>  oob* 
Moniursto  wtth  oxoorlonco  and  ability.  OIroet  In* 
OviriM  to  M|r..  Enfinoorini  Poroonnal,  Boll  Air* 
croft  Corooration.  P.  0.  Box  1.  Buffalo  5.  N.  V. 


PROJECT  ENGINEERS 

Five  or  more  years  exiH-rienee  in 
the  (lesiftn  and  development,  for 
production,  of  major  components 
in  radio  and  radar  e(|uipment. 

ASSISTANT  PROJECT  ENGINEERS 

Two  i>r  more  years  exts-rienee  in 
the  development,  for  priKlui  tion. 
of  components  in  radio  and  radar 
(sjuipment. 

Well  e(|uip|M‘d  lalHiratories  in 
modern  radio  plant  .  .  .  Kxcellent 
op|M>rtunity  .  .  .  advancement  on 
individual  merit. 

Bo/ftmo,.  Hot  Adeqvate  Hovting 
.•send  resume  to  Mr.  .John  Siena: 

BENDIX  RADIO  DIVISION 

BENDIX  AVIATION  CORPORATION 
Boltlmere  4,  Morylond 


2  SENIOR  PROIECT  ENGINEERS 

WANTED  FOR  EXPANSION  OF  OPERATIONS 

One  with  over  5  years  experience  in  the 
design  and  development  of  complete  radar 
units.  Must  know  packaging  of  electronic 
prototypes. 

One  with  over  S  years  experience  in  cir¬ 
cuits  and  thorough  knowledge  of  DC  ampli¬ 
fiers  and  pulse  techniques. 


AVION  INSTRUMENT  CORP. 

121  E.  24  St.  New  York  10.  N.  Y. 


WANTED 

Electronic  Enfineer  or  Experimental  Phyelciit 
with  thorojih  theoretical  hnowledpe  and  practical 
experience  «ith  dertronic  cervo  mechanitmt  for  a 
permanent  pocition  in  re»earch  and  development  of 
tpecial  init.-umentt  and  electronic  controls.  Salary 
open.  Give  full  details  in  first  letter. 

THE  SHARPIES  CORPORATION 
Research  Laberatpcioa 

424  West  Fcurth  Street,  Bridgeport.  Ponna. 


ELECTRONIC  ENGINEERS 
PHYSICISTS 

"A  leading  Electronics  Compony  In  Let  An¬ 
geles.  Contornio  offers  permonent  employ¬ 
ment  to  persons  experienced  in  odvoncM 
reseorch  ond  development.  State  guolifico- 
tiens  fully." 


WANTED 

REPRESENTATIVES 

for  Induction  dielectric  heating  equipment 
High  Frequency  Heoting  Compony 


Additional 

Business  Opportunity  Advertising 
on  page  244 
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RADIO  HAM  SHACK  Inc. 

189  GREENWICH  STI^EET  .  NEW  YORK,  N. 


SEARCHLIGHT  SECTION 


PERMALLOY  SHIELDS 
for  CATHODE  RAY  TUBES 


luOO  KC  CryatRl 

SockGt  . 


3**  ShifM 
5"  Shipl.J 


TUBES!!  BRAND  NEW!  STANDARD  BRANDS!  NO  SECONDS!  COMPARE!  TUBES!! 


3KP1  . 
3K2«  . 
3FI»7.  . 
3(;iM 

4-U5A 
4-250  \ 
4API0 
4H24  . 
4r35... 
4K27 . 
4J.T2 
54IM 
5  AIM 
5ltlM  . 
5BP4. 
M’I'l  . 
W'PI  A 
iW  I  7 
wso  . 

5I»21 
.*iH»7 
.va*i 
.SJPi 
6JP2 
5J29 
5J:iO 
51.  P I 
5NPI 

01-  4 
«.l  4 
7hP7 


2.H7 

!.!• 

4.^7 

14.44 

17.45 

37.44 
4.45 
3.44 

i4.4« 

12.44 
47.4« 

3.44 
4  44 

1. K4 

2. H4 
I.H4 

4.44 

7.44 

7.44 
34  44 

1.34 
4  44 
11.74 

11.74 

17.44 

44.44 

13.44 

4.74 

24.74 

4.44 
4.44 
4.44 

12.44 

3.74 
2  24 

24.44 
44 

13  44 
13  44 
13  44 
I  44 


•TOATL 
305  A 
307  4 
3IH\ 
327  4 
3:W  4 
3.'iOA 
350B 
353  4 
3.V3H 
3H2  \ 
3»>H  4S 
37 1  H 


h3s 

S4I 

S13 

M5I 


3'.5B . 

ro.4 

roj 

t’llNIH 

(  K.'iO?  4\ 

('KhMi5 

(  KlIMxi 

Kt:»l» 
M23A 
H-'jA 
H27A 
H2>  4 
HMHi 

tMi2  4 
Hil7 
Ki274 
l■(;^IA 

Mi  105 

k;i72 

KlilO 

(it.lPi 

CilM.'il 


14F7 
UKM 
12H7 
l*N7 
13  27 
I4K7 


5\4(; 

5Y3<l'r 

5Y1(. 

5/,3 

5Z4. 

«4« 

flA7 

04“ 

5  4B7 

rt4C7 

0  4Ffii; 

«4<:5 

«4<;7 

fi4ll» 

H4J5 

04K5 

04  KO 

0  41.5 

0  4  <25 

0  4<M5 

0  4T0 

6410 

0  4  VO 

OB  Mi 

OBOr, 

0B7 

OMs<i 

OH  40 
OBKO 
Ohio 
oiL'ior; 
OHIlO 
OBJO 
ion 
Ol'.i 


OHNOr.r 
0.s\7<i  T 
0.‘M27 
o.'iUTcir 

O.'SS? 
0T7<1 
or  5 
or7o 
ovo 
OVO<J  T 
0\  1 
ON.SrjT 
oYoi; 
0/7' i 
O/.Y.Vi 
744  \\1 
740 


042 
044(i 
<  »B2 
0/.4 
014 
1  43 
IA4 
1A4P. 
lA5<iT 
I  AO 
1  470  I 
I  4B5 
IB4 

IH5  25S 

l<’5(ir 

ICO  , 

U'7<i 

llT.ViP 

1070, 

I  I>SGT 
1K4  . 
1F.5G 
1F0 

UiAfi  r 

ICiO'iT 
11!  Mi 
lM.5<iT 
n!0<  iT 
lJO<iT 
11.4 
11.44 
11,40 

I  I.BI 
U.< 

ii.ro 

11.05 
II. FI 

I I  ( i  .*> 
I1.H4 
ll.\'5 

1  N  5‘  iT 
IP.V  iT 
lo.^r.T 
IB4 
IH5 


B20 
B27 
*  B2» 

I  B.IO 
1143  > 
1021 
1N21 
IN21B 
IN23 
1  N23B 
1N34 
IP24 
lrt21 
2AP1 
2r2l 
2022 
2('20 
2r:i4 
2r4o 
2043 
2444 
2040 
20.51 
2021 
2F22 


S00  4 

SOO,li{ 

HH<M4 


3‘»3  A 
394  A 
417A 
434  A 
440  4 
4.'»ivrn 
4.5IITL 
.527 
559 
57.5  4 
7(M>4  14 


.32L70T 

.13 .  , 

34 

35  51 
35  4.'i 
;45H.'. 
3.5f'.5 
351.0 
3544  4 
.35  Y  4 
.3.5Z3 
3.5Z4 
35Z5 
37. 

3s 

39/44 

41 


•.H12IM 

9115 

{MIS 

923 

930 

931  4 
9h3l4 
9.V4 


liVil.i 

II  4  015 

II  VKII  Is 

KOI 

K(  00 

Ml.MHI 

Ml.lOl 

MI..jl)l 

Ml,..ll2 

Ul  1.2  i  . 

ill. I.. 40.  .  . 

IIK2I 

UK2.4 

UK25 

KK.44 

hK  41 

UK..* 

KKoJ 

UK  >5 

UK72  . 

UK73 

U\2l 

U\12.1 

ss.40 

r/.ii) 

4  700 
V  U05  4 


9.59 
991 
M.0  4 
101 1 
1013 
101  t 
1010 

1019 

1024 

1025 

1 020 
1029 
lo;4o 

1031 

1 032 

1033 
10  40 
I03S 
1011 
1012 
1 005 


2J2I  4 
2J22 
2J20 
2J27 
2J30 
2231 
2J32 
2J33 
2.134 
2J37  . 
2J3s 
2J.39 
>J44) 
2J40 
2J4S 
221* 
2250 
2253 
22.5414 
2201 
2202 
2K25. 
2K2«  . 
34P1  . 
3H22 

31423 

31424 

31425 
3B20 
3H27 
3HP1 
3f'21 
3<-22 
3C*23 
.3C*24  . 
.4C30  . 
irsi 
3<'PI 
3021 A 
3i)P| 


OIh; 
OOMi 
01  5 
0F5 
01-0 
01  7 
01- SO 
0*  iO(i 
OHO 
02.5 
OJO 
027 

OKOi ,  I 


.49.49 
49  4« 
17  40 
12  94 
.44  40 
49  40 


I2MP 
151 
l.'.U 
23  0  4 
.•4(; 
30  st<r 


.50  4*. 
..nB5 
.V»1.0 
.)OY0 
5;4, 


.49  40 
24  94 


751  1. 
IIMiU 
lOOl’If 
lIMII  > 
204  4 
20514 
211 
215  4 
217r 
21.S 
221  4 
225 


I  14 

1  T.Vi  I 
0  4 
IV 

2  43 

2  4  41  i 
2  45 
2  40 

2  47 
2V3G 
2X2 
2X2  \ 

3  44  . 
345 
3B7 
300 
3<44 

3*  »5<  i  I 
381 

5R4( ;  V 
6X4  . 

5r4<i 
5V4<i 
5\V  4 


OKS 

HI  .5 

01.0 

01.00  4 

01.7 

0\7 

04/7 

0117 

0.S7 

O.s  4  7 

o.sr7 

o.so7or 

0’S|''5 

0SF7 

6.SI  i7 

0.SII7 

f>.sJ7 

O.SK74  iT 

0SL7(iT 


I'M’,!  I 

;:0.5o 

2051 

7193 

S*io.5 

soil 

5012 

5013  4 
SOI  4A 
>010. 
SO20 
H02.5 
MMH 
9IMI2 
9IN13 
<MNt4 
9MI5  . 
VNIO 


s09 

hlO 

Ml 

H12 

M2II 

H13 

s|  4 

s15 

sio 

S20 
S29B 
s;40B . 
K32A 
H33.A 
S34 
K30  4 
S37 


VU7S  . 

VUMl 

VU105 

VUt5<i 

VI  127 

4(111 

44  MOs 

44  I..'.4<l 

\V1.53l 

44  L5:42  . 

4V|..'..4s 

4V|^7s 

WLOlO 

44  1.01.1 

\\  \32  45. 


HO . 

SI  .  . 

H2. 

H3  . 

S3V 

H4/6Z4 

H5 

H9Y 

II7L7,  M7 
n7N7. 
II7P7 
II7Z3  . . . 
117Z0 


0.27 

2.75 
1.49 
1  05 

42 
7.45 
3  49 
4.25 
32.50 

5.75 


12S1I7 

I2.SJ7 

12SK7 

12.SI  7 

I2SN" 

1284/7 

12Sh7 

12Z3 

1  I  44 

14A7 

I  tBO 


2310 

24914 

24'*r 

2.50U 

•2.50TH 

250T1. 

274B 

2S2h 

294A 

:i04TII 


TRANSFORMERS — US  V.  60  Cy. 
HI-VOLTAGE  INSULATION 


lx5r  m  3A;  C.St  M  3  0A:  6.3t  2.4 

03t  Iff  lA .  6.97 

-.1.11  I.  r.mn  M  -i*.  1114  ;  2*12  u  2*. 2%  ..r  55 
iiiR  ;  0  3i  w  1.4;  2f.v  .«  2.4 .  4.47 

4>HI  31.'.  0  MNI  .11.4%  (if  2t>0  IIIR. :  2.5r  49 
2.A.  54  3.A;  6.3v  •<  b.K:  e.3v;  HA..  S.07 

;V.  0  :\H-.  ina  .  2'i4  '«  2A. 

5i  {*  ;.4.  :i\0  :u  «  0.4  Pill  im  *220  «  27 
.i:o<h  M  -fm  ms  :  r.oo  r  m»  .  4.97 
.;<*4i  U  3<Mit  (4  65  ruG. :  2x5t  <0  2A;  O.Sr 
a  24.4.  *..;u  lu  lA  .  3.47 

I.MI  u-r>**\  .4  MU  tuR. .  15Uv  Ml  m«  ; 

6  3t  (RT  3  .'.A:  6  3\  (4  lA  1.97 

121*  0  i20v  14  .50  mR  .  .97 

>0-0  MOT  225  mR. ;  5t  ^  2A.  .'.v  <f$  4A  3.97 

JxIO.St  (if  TA;  CT . 7.97 

0  3t  W  12  4  ;  «  3v  <a  2A;  U5t  ^  1.4  . .  3.47 

0  ;u  M.4.  «  3t  <4  6 . 2.97 

rt  3t  iT  (4  3  .5.A;  2.5v  (T  @  3A .  2  5t  FT 

44  3A  .  2.97 

0  ;{.  .4  i.A,  2St  (d  2a . 2.47 

0  .3t  (4  lA.  $0.97  Mt  AT  lA  . 97 

2  .5v  20A  . 3.  47 

.'.T  .rf  3A :  2  '.V  (4  2A . 2.97 

5t  (<?  20A.  I»URl  llOv  Pri  . 3.47 


FILTER  CHOKES 
HI-VOLTAGE  INSULATION 

•  •  n.R  .  .  $S.97  '  hv  .4  >iH>  niR 

III  iiiR  .  3.47  10  hy  (•  2.50  tiiR. . 

I*  iiiR  3. 17  l<>  h\  ‘ft  2<'0  niR  . 

5  niR  1.37  10.20  4a»  85  mR. 

5  ariiu  7  7  1.5  hy  (4  12.5  niR  . 

Rmtft  6.97  15  hy  100  iiir  . 

Ilia  .  5  97  3  hy  m  -50  mt 

11  IIIR  3.47  3U  hy  OuRl  4*  20 

I  nm  .  . .  3.47  iiir 

,  11.4  .  .  3.17  5  ;!0  hy  («  r>0  nia 


114.97 
2  47 
1.98 
1.57 
I  47 
1.37 


UHF  83  SERIES  CONNECTORS 

.AmpheDOl  Army  or 

No.  AN  No.  Deicriptlon 

H3-ISP  Pl^259  Plu«  $.37 

H.V10M  l'(i-17tt  V  iietliiclog  RdRpt*^r  .17 

H3-1R  StF  239  HwpUCi*'  .  37 

K.3-IT  .\l*35s  T  coiiomor  1.17 

H3-1  aP  M-359  Ani;le  plug  »dRpt*‘r  .27 

S3-1J  PI>-25M  Junction  .  .77 

h3~lF  PL-274  3  e«<l-thni  preMBunxod  .87 


HIGH  CAPACITY  CONDENSERS 

All  Rotingt  D.C. 

■  “  $3.47  I  2**0  mul  3.'\  $ 


2x:4.'.UO  mf*l  25t 
25UU  nifrt  3» 
.iUINI  iiifil  2.5\ 
2x1250  mid  lov 
l**i*0  Uifil  15t 


PHONE  DIGBY  9-0347 


PRICES  SUBJECT  TO 
CHANGE  WITHOUT 
NOTICE 

All  m^rchRndlae  cuaranto^l 
K  O.B.  New  York  CUV 
Minimum  Order  $5  on 
20%  I>«fMRU  K«qu1r>-I 


ELECTRONICS  — August  *949 


OIL  CONDENSERS 
NATIONALLY  ADVERTISED 

BRANDS 

2x  linftl. 

All  Ratings  D.  C. 

5n9v  $0.37  Imfd. 

2lM)dv 

$0.97 

.25idM. 

OdOv 

.37 

200>v 

1.27 

.5mfd. 

.37 

4mfd. 

2(idOv 

3.77 

Imfd. 

6di>v 

.37 

Sffifd. 

20KHr 

3.47 

2mfd. 

4.1  NK 

.37 

iWd. 

2«ldT 

4.97 

4fflfd. 

50  )y 

.57 

4nifd. 

250>y 

3.97 

''mfd. 

1.07 

2iLfd 

25»IOv 

Z37 

lOmfd. 

ONrv 

1  17 

Imfd 

2.VWV 

1.27 

3t.lmfd. 

liNlOv 

.47 

J.Vnfd 

2.VM»v 

1.47 

.25mf<l. 

lOMK 

47 

5nifd. 

2.50H' 

1.77 

Imfd 

lOlOv 

.57 

.95mfd. 

MWW 

1.97 

2m/«i. 

lONh' 

.67 

.25mfd. 

J(NMK- 

2.67 

4a]fd. 

IO«dv 

.87 

Imfd. 

30MK- 

187 

Sffifd. 

llHNlV 

1.97 

12mfd. 

6.97 

Uhnfd. 

lOMK 

i07 

PMNK 

4.87 

15nifd. 

UNMhr 

127 

Imfd. 

.5imnk- 

4.97 

JUmfd- 

UNNK- 

2.97 

Imfd. 

Tinnk 

197 

24mfd. 

150  K- 

5.27 

.imfd. 

4lHHlV 

5.37 

.Imfd. 

ITSOv 

.87 

'2mfd. 

.tONK 

3.47 

Imfd. 

21NHI\- 

.97 

2\.lmfd. 

Tdddv 

3.27 

.2.5aifd. 

2(lOH' 

1.07 

.(12uifd. 

121 10  hr 

9.97 

.5mfd. 

lAWOy 

1.17 

SELENIUM 

RECTIFIERS 

Full 

Wove 

Bridge  Type 

IN  ITT 

tUTPUT 

iHv  .Ar 

Up  to 

I2v  Dt' 

'  i  -Amp. 

$1.47 

Up  to 

iHv  Ar 

Up  to 

I2v  IW 

1  Amp. 

1.^ 

up  to 

iHv  AC 

Up  to 

12v  IM* 

5  .Amp. 

5.27 

up  to 

IHv  A(  ’ 

12v  IK' 

1(1  Amp. 

N.97 

up  to 

18v  At  • 

'Ip  to 

12v  IK’ 

15  .Amp. 

U..57 

up  to 

iSv  AC 

'ip  to 

I2v  IM' 

.N)  Amp. 

22.57 

up  to 

;u>v  At  ’ 

up  to 

2sv  IK’ 

1  .Amp. 

3.47 

up  to 

;i»iv  At' 

2SV  DC 

5  Amp. 

H.57 

;iiiv  At  • 

up  to 

2SV  ih; 

10  .Amp. 

14. .57 

up  to 

.'itiv  .\t  • 

2SV  DC 

15  Amp. 

22.27 

up  to  15v  .\(  * 

up  t.» 

KMiv  DC 

.2.5  .Amp. 

2.57 

up  to  1.5v  .\f  ” 

up  t«»  pK»v  1 X ' 

-Amp. 

5.27 

up  to  1  l.5v  .A( ' 

ip  to  UNlv  DC 

.5  .Amp. 

22.57 

up  to  tSv  .M  ■ 

up  to  KMIv  I>C 

d  .Amp. 

I7.t>7 

SEARCHLIGHT  SECTION 


N€W  SURPLUS  OffgR€D  BY  A  LBAOiNG 


A.C.  MOTORS 

5071930,  Delco,  115  volts,  60  cycle,  7000 
R  P  M. 

Price  $4.50  each  net. 
36938-2,  Hoydon  Tim- 
■ng  Motor,  110  Volts, 

60  Cycle,  2  2  Watts, 

Price  $3.00  eoch  net. 

Hoydon  Timing  Motor — 110  V  60  cycle 
3.2  Watts,  4  R  P  M.,  with  brake 

Price  $4.00  each  net 
45629R  Hoydon  Timing  Motor,  110  volts, 
60  cycle,  2  2  watts,  1  240  R  P  M 

Price  $3.15  each  net. 
36938  3,  Hoydon  Timing  Motor,  110  volts, 
60  cycle,  2  2  Watts,  11  5  R  P  M. 

Price  $3.15  each  net. 
36228  Hoydon  Timing  Motor  110  volts,  60 
cycle  2  2  wotts  1/60  R  P  M 

Price  $3.00  ea.  net 
Eastern  Air  Devices  Type  J33  Synchronous 
Motor  115  V  ,  400  cycle,  3  phase, 
8,000  R  P  M  Price  $8.50  ea.  net 
Telechron  Synchronous  Motor,  Type  83, 
115  volts  60  cycle,  2  R  P  M  ,  4  wotts 
.Price  $5.00  each  net. 

SERVO  MOTORS 

CKI,  Pioneer,  2  phase,  400  cycle 

Price  $10.00  each  net. 
CK2,  Pioneer,  2  phase,  400  cycle 

Price  $4.50  each  net. 
10047  2  A  Pioneer  2  phose  400  cycle  with 
40:1  reduction,  gear 

Price  $7.25  ea.  net 
FPE  25  11,  Diehl,  Low  Inertia,  75  to  115 
V  ,  60  cycle,  2  phase 

Price  $16.00  each  net. 
FPE-49  7  Diehl,  Low-Inertia,  115  volts,  60 
cycle,  2  phase,  3  0  omps ,  10  watts 
output  Price  $34.50  ea.  net 

FP  25  2,  Diehl,  Low  Inertia,  20  volts,  60 
cycle,  2  phase  Price  $9.00  ea.  net 
FP  25  3,  Diehl,  Low  Inertia.  20  volts,  60 
cycle,  2  phase.  Price  $9.00  ea.  net 
CK2,  Pioneer,  2  phase,  400  cycle,  with 
40  1  reduction  gear. 

Price  $6.70  ea.  net. 
MINNEAPOLIS-HONEYWELL  TYPE 
B  Part  No  G303AY,  115  volts,  400  cycle, 
2  phase,  built-in  gear  reduction,  50  in 
lbs  torque  Price  $7.50  each  net. 

REMOTE  INDICATING 
MAGNESYN  COMPASS  SET 

Pioneer  Type  ANS730-2  Indicator  and 
AN5730  3  Tronsmitter  26  volts,  400 
cycle 

Price  $40.00  per  set  new  sealed  boxes 


Kollsman  Remote  Indicating  Compass  Set 
Tronsmitter  port  No.  679-01,  indicator 
port  No.  680k -03,  26  volts,  400  cycle. 

Price  $12.50  ea.  net. 


Schwein  Free  &  Rate 
Gyro  type  45600.  Con¬ 
sists  ot  two  28  volt 
D.  C.  constant  speed 
gyros.  Sue  8"  x  4.25" 
X  4  25". 


Price  $10.00  each  net. 


Schwein  Free  &  Rate 
Gyro,  type  46800 
Same  as  above  ex- 
cept  later  design 

Sperry  AS  Direction 
al  Gyro  Part  No 

656029,  115  volts,  400  cycle,  3  phase 

Price  $17.50  each  net. 

Sperry  A5  Vertical  Gyro  Part  No  644841, 
115  volts,  400  cycle,  3  phase 

Price  $20.00  each  net. 
Sperry  AS  Amplifier  Rack  Part  No  644890 
Contains  Weston  Frequency  Meter.  350 
to  450  cycle  ond  400  cycle  0  to  130 
voltmeter  Price  $1 0.00  each  net. 

Sperry  AS  Control  Unit  Part  No  644836. 

Price  $7.50  each  net. 
Sperry  AS  Azimuth  Follow-Up  Amplifier 
Part  No  656030  With  tube 

Price  $5.50  each  net. 

Pioneer  Type  12800  l-D  Gyro  Servo  Unit 
115  volts,  400  cycle,  3  phose 

Price  $8.00  each  net. 

Norden  Type  M7  Verticol  Gyro  26  volts 
D.  C  Price  $19.00  each  net 

Norden  Type  M7  Servo  Motor  26  volts 
D  C  Price  $20.00  each  net. 

Allen  Calculator,  Type  Cl.  Bonk  and 
Turn  Indicator,  Port  No  21500,  28 
Volts,  DC  Contains  28V  DC  cen 
stant  speed  gyro 

Price  $10.00  eo.  net. 

D.C.  MOTORS 

Jaeger  Watch  Co  Type  44  K  2  Contac 
tor  Motor,  Operates  on  3  to  4  5  volts 
DC  Mokes  one  contact  per  second 

Price  $2.00  ea.  net. 

General  Electric  Type  56A10AJ52C,  27 
volts  DC.,  0  65  amps,  14  oz.  in  torque, 
145  R.  P  M  Shunt  Wound,  4  leads 
reversible.  Price  $4.70  ea.  net. 

General  Electric  Type  5BA10AJ37C,  27 
volts  D  C.,  .5  amps  8  oz  in  torque,  250 
R  P  M  Shunt  wound,  4  leads  reversi¬ 
ble  Price  $6.50  ea.  net. 


D.C.  MOTORS 


5069625,  Delco  Constant  Speed,  27  volts, 
120  R  P  M  Built-in  reduction  gears 
and  governor  Price  $3.90  each  net. 

A-7155,  Delco  Constant  Speed  Shunt  Mo 
tor,  27  volts,  2  4  amps.,  3600  R  P  M , 
1/30  H.  P  Built-in  governor. 

Price  $6.25  each  net. 

C-28P-1A,  John  Oster  Shunt  Motor,  27 
volts,  0  7  amps  ,  7000  R  P  M  ,  1  100 
H.  P  Price  $3.75  each  net. 

D.C.  ALNICO  FIELD  MOTORS 

5069456,  Delco,  27  5  V  ,  10,000  RPM 

Price  $4.70  each  net. 

5069600,  Delco,  27  V.,  250  R  P  M 

Price  $4.70  each  net. 


5069466,  Delco,  27 
V  ,  10,000  RPM 
Price  $3.00 

each  net. 


5069370,  Delco,  27  V.,  10,000  RPM 
Price  $4.70  each  net. 

5069230,  Delco,  27  V  145  R  P  M 

Price  $5.00  each  net. 

S  5  FD6  16,  Diehl,  27  V ,  10,000  RPM 

Price  $3.75  each  net. 

S  S  FD6  18,  Diehl,  27  V  ,  10.000  RPM 

Price  $3.75  each  net. 

S  S  FD  6  21,  Diehl,  27  V  ,  10  000  RPM 
Price  $3.75 

Sampsel  Time  Control  Inc  Alnico  Field 
Motor,  27  Volts  D  C  Overoll  length 
3  5  16"  by  13/8"  Shoft  5/8"  long 
by  3/16",  10,000  RPM 

Price  $4.50  each  net. 

GENERAL  ELECTRIC  D.  C. 
A  SELSYNS 


8TJ9  PDN  Transmitter, 
24  valts. 

Price  $3.75  each  net. 


8DJ11  PCY  Indicator,  24  volts  Dial 

marked  — 10  to  -‘65 

Price  $4.50  each  net. 

8DJ11  PCY  Indicator,  24  volts  Diol 

marked  0  to  360 

Price  $7.50  each  net. 

AMPLIFIER 

Pioneer  Gyro  Flux  Gate  Amplifier,  Type 
12076  1  A 

Price  $17.50  ea.  net,  with  tubes. 
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SUPPUeR  OF  ElFCTKONie  6  AIRCRAFT  FOUIPMFMT 

- i-jgfSi, 


INVERTERS 


Winchorger  Corp.  Dynamotor  Unit.  PE- 
101  C  Input  13,  V  DC.  or  26  V.D.C. 
AT,  12  6  or  6.3  Amps.  Output  400 
V  D  C  AT.  .135  Amps  ,  800  V  D  C. 
AT  02  Amps,  9  V  AC  80  Cycle  at 
1.12  Amps.  Price  $10.00  each  net. 


153F,  H  0  1 1  z  e  r 
Cabot.  Input, 

24  volts  D.  C. 

Output  IIS 
volts,  400  cycle 
3  phase,  750 
V  A  and  26 
volts  400  cycle,  1  phase,  250  V.  A., 
Voltage  and  frequency  regulated  also 
built  in  radio  filter 

Price  $1 1 5.00  each  net. 

149H.  ffoltzer  Cabot.  Input  28  volts  at 
44  amps.  Output  26  volts  at  250  V.  A 
400  cycle  and  115  volts  ot  500  V.  A. 
400  cycle  Price  $39.00  each  net. 

149F,  Holtzer  Cabot.  Input  28  volts  ot 
36  amps  Output  26  volts  at  250  V  A 
400  cycle  ond  115  volts  ot  500  V.  A 
400  cycle.  Price  $35.00  eoch  net. 

12117,  Pioneer.  Input  12  volts  D  C. 
Output  26  volts  400  cycles,  6  V.  A 

Price  $22.50  eoch  net. 

12117  2,  Pioneer.  Input  24  volts  D.  C. 
Output  26  volts,  400  cycle,  6  V  A 

Price  $20.00  each  net. 

5D2INJ3A  General  Electric.  Input  24  volts 
D  C  Output  115  volts  400  cycle  at 
485  V  A  Price  $12.00  each  net. 

PE218.  Ballentine,  Input  28  volts  D.  C. 
at  90  amps  Output  115  volts  400 
cycle  ot  1.5  K  V  A 

Price  $45.00  each  net. 


WESTON  FREQUENCY 
METER 

Model  637,  350  450  cycle,  115  volts. 

Price  $10.00  each  net. 


WESTON  VOLTMETER 

Model  833,  0  to  130  volts.  400  cycle 

Price  $4.00  each  net. 


VIBRATOR 

Rauland  Corp.  vibrotor  non-synchros  type. 
5tocl>  No  3H6694  11,  6,  12  or  24  volt 
D  C  input,  frequency  200  cycle 

Price  $3.25  ea.  net. 


PIONEER  AUTOSYNS 

ATI,  26  volts,  400  cycle. 

Price  $5.50  each  net. 
AY  140,  26  volts,  400  cycle,  new  with 
calibration  curve. 

Price  $15.00  each  net. 
AY20,  26  volts,  400  cycle. 

Price  $7.50  eoch  net. 

AY31,  26  volts,  400 
5haft  extends 
from  both 

Price  $10.00  ea.  net. 

AY38,  26  volts,  400  cycle.  Shoft  extends 
from  both  ends.  Price  $10.00  eo.  net. 

PIONEER  PRECISION 
AUTOSYNS  _  mmmm 

AYI01D,  new 

with  calibration  LLB  || .  ,  ! 

PRICE— WRITE  OR  CALL  FOR 
SPECIAL  QUANTITY  PRICES 
AY13ID,  new  with  colibration  curve. 

Price  $35.00  each  net. 
AYI30D  new  Price  $35.00  each  net. 

PIONEER  AUTOSYN 
POSITION  INDICATORS 

Type  5907-17  Diol  graduated  0  to  360*, 
26  volts  400  cycle 

Price  $15.50  each  net. 
Type  6007  39,  Dual.  Dial  graduated  0  to 
360  ,  26  volts  400  cycle 

Price  $30.00  each  net. 

PIONEER  TORQUE  UNITS 

Type  12602-1 -A  e  i.  ■ 

Price  $30.00 

net. 

Type  12604  3-A 

Price  $30.00  each  net. 

Type  12606  1  A 

Price  $40.00  each  net. 

Type  12627  1  A 

Price  $80.00  each  net. 

MAGNETIC  AMPLIFIER 
ASSEMBLY 

Pioneer  Magnetic  Amplifier  Assembly 
Saturable  Reactor  type  output  trans¬ 
former  Designed  to  supply  one  phase 
of  400  cycle  servo  motor 

Price  $8.50  each  net. 

PIONEER  TORQUE  UNIT 
AMPLIFIER 

Type  12073  1 -A,  5  tube  amplifier,  Mag- 
nesyn  input,  115  volts,  400  cycle. 

Price  $17.50  each  net  with  tubes. 
Type  12077-1 -A,  single  tube  Amplifier, 
Autosyn  input,  115  volts,  400  cycle 
Price  $49.50  each  net,  with  tube. 

BLOWER  ASSEMBLY 

MX-215/APG 

John  Oster,  28  volt  D.  C.  7000  R.  P  M. 

1  100HP  Price  $2.90  each  net. 
Westinghouse  Type,  FL  Blower,  115 
volts,  400  cycle,  67000  R  P  M.,  Air¬ 
flow  17  C  F  M  Price  $4.50  ea.  net. 


RATE  GENERATORS 


NSTRU^. 


PM2,  Electric  Indicator  Compony,  .0175 

V.  per  R.  P.  M.  Price  $8.25  ea.  net. 
F16,  Electric  Indicator  Company,  two- 

phase,  22  V.  per  phase  at  1800  R  P.  M. 

Price  $12.00  each  net. 
J36A,  Eastern  Air  Devices,  02  V  per 
R.  P.  M.  Price  $9.00  each  net. 

8-68  Electric  Indicator  Co.,  Rotation  In- 
dicotor,  110  volts,  60  cycle,  1  phose. 

Price  $14.00  each  net. 
Weston  Tachometer  Generator  (aircroft 
type)  model  752-J4  single  phase  A.C. 
output.  Price  $17.50  each  net. 

SINE-COSINE  GENERATORS 

(Resolvers) 

FPE  43-1,  Diehl,  115  volts,  400  cycle. 

Price  $20.00  each  net. 
FJE  43-9,  Diehl,  115  volts,  400  cycle 

Price  $20.00  each  net. 

SYNCHROS 

If  Special  Repeater, 

115  volts,  400 
cycle.  Will  operate 

on  60  cycle  ot  re-  • 

duced  voltage 

Price  $15.00  each  net. 
7G  Generotor,  115  volts,  60  cycle 

Price  $30.00  each  net. 
6DG  Differentiol  Generator,  90  90  volts, 
60  cycle.  Price  $15.00  each  net. 
2J1M1  Control  Tronsformer  105  63  Volts, 
60  cycle.  Price  $20.00  each  net. 
2J1G1  Control  Tronsformer.  57  5  57.5 
volts,  400  cycle.  Price  $1.90  ea.  net. 
2J1H1  Selsyn  Differential  Generotor, 
57  5  57  5  volts,  400  cycle 

Price  $3.25  each  net. 
2J5S1  Selsyn  Differential  Generotor,  105- 
105  volts,  60  cycle 

Price  $15.50  each  net. 

W.  E  KS  5950  L2,  Sue  5  Generotor,  115 
volts,  400  cycle  Price  $3.50  eo.  net. 

5G  Speciol,  Generator  115  90  volts,  400 
cycle.  Price  $15.50  each  net. 

5SF  Repeater,  115  90  volts,  400  cycle. 

Price  $19.00  each  net. 
2J1F1  Selsyn  Generotor,  115  volts,  400 
cycle  Price  $3.50  each  net. 

1CT  Control  Transformer,  90  55  volts, 
60  cycle. 

Price  $25.00  ea.  net. 
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1.25  CENTIMETER 

*‘K*‘  BAND  DIRECTIONAL  COUPLER  ri'104' 

APS-34  *0  Dli . $49.50  ea. 

••K”  BAND  FEEDBACK  TO  PARABOLA  HORN. 

wltli  prw^urtz**!!  »iiul.>v» .  S30.00 

MITRED  ELBOW  .  o^t-r  to  coier  .  $4  00 

TR  ATR  SECTION  choke  to  cover . ;$4.00 

FLEXIBLE  SECTION  I*  choke  to  choke  .  . .  .$5.00 

ADAPTER.  r«l.  cover  to  s>i  cover . $5.00 

MITRED  ELBOW  an.i  s  Nci  tum.s  rhukc  to  ^iver 

WAVE  GUIDE  I.  ow  It  . tl.OO 


R.  F.  EQUIPMENT 

LHTR.  LIGHTHOUSE  ASSEMBLY.  I’>rt  of  IIT- 
31)  AItl-5  A  AIHJ  15  Hwrt.er  Anil  Tr«n»mltt«- 
LitchtbouMe  i'Rvities  ulth  issoc  Tr  ('*vtty  and 
Tvpc  N  t  ri.<J.  Tn  Urvr  r.<*e«  24  40.  2C4H.  1H2:. 
Tuiicshle  APX  2400  2700  ML'S.  HiUer  plated 

S49.S0 

Raceivar  tranimltter  Ut-39A  APO*5  10  cm.  mui 
ia>utg  KK  pai'kake  u.sing  2('40  and  2C43,  new 

$150.00 

APS-2  lOCM  RF  HEAD  COMPLETE  WITH  HARD 
TUBE  <71Mi'  ihiliver.  714  Maiaietroii  417A 
Ulxer  all  Tn'  ngtd  coax.  lad.  rcvr.  troot  end 
$210.00 

Beacon  lighthouse  cavity  10  cm  with  miniature  2k 
volt  in' J-'kl  muter.  Mfg  llernartl  Hire.  $47.50ea. 

T-I2&-)  APN-19  10  cm.  radar  Beacon  transmitter 
package.  uv*(t.  tesf>  tuhni .  ..$59.50  ea. 

S0>3  *‘X’*  Sand  3cm  RF  package,  new  complete, 
including  retviver  unit  aji  tlluairated  on  Page 
S37.  Volume  23  HAD  LAIl  Series _  $375.00  ea. 

Pre>Amplifier  cavities  type  **51"  7410590UL  to  use 
440A  iighthou.-ve  tul>e.  i'ompletely  tunable.  M<-avy 
Silver  platni  oundructlon . $37.50  eA 

RT32,'APS  6A  RF  HEAD.  Compt.  with  7S5A 
ilagnetrun  magm-t  pulse  xfmr.  TIIA-ATU.  713 
A/H  local  one.  and  bewAXiO  mount,  pre  ampllfler 
Usetl  but  etv-  T'ond . $97.50 

AN  APS-I5A  "X  "  Hand  compl.  HP  bead  and 
nuxlulator.  incl.  72Ci  \  magnetron  and  magnet. 

I  two  723.\  It  klvstHKiii  (kxal  uec.  A  beacon ■. 
j  1H24.  TH.  revr  ampl.  diiplexer,  IIV  supply. 

blower,  pulse  xtiiir.  Peak  i‘wr  (hit:  4.^  KW  apx. 

I  lnp«it .  115.  400  r>  MtxlulaTor  pulse  duration  .5 
I  With  all  tubes  incl.  71.5  H.  82911.  KKH  73.  tvyo 
72’s  Compl  pkg  new .  $210.00 

“S"  BAND  AN/APS.2.  Complete  HK  head  and 
niiHliilator.  im'luding  magnetron  and  magnet. 
417  luixer.  TH.  rw-eiver.  duplexer.  blower,  etc., 
and  complete  pulscr  W.tb  tuliew,  u.seid.  fair 


TEST  EQUIPMENT 

TS-II7/GP  10  CM  WAVEMETER  TEST  SET. 
Mfg.  •Sperry-  2400-3400  MC.  Micrometer  Adj 
Coaxial  Cavity,  l-teq.  5Ieaa  by  absorption  to 
transml.-ision  methotl.  MuunU  Crystal  Current 

Meter  A  Callb.  Chart .  $175.00 

VSWR  AMPLIFIER  TS-I2/AP.  Unit  1  3  Mage^ 
of  Amplif.  and  Diode  llectlfier  w/dlrect  VSWH. 
reading  on  meter.  115  volu  60  eye.  AC  opera 
tlon  w.  Inst.  HK  and  <'CT  diag.  New. . .  .$285.00 
SLOTTED  LINE  PROBE  and  Matcbe.1  Termina 
tlon  locld'i  Accfaaorleti  TS-12/AP  Unit  2  Incl 
U«81/U.  CO!*2  I*.  C«91/U.  CG89TT,  U079  C 
(XHC/U.  MX158  U,  C088AJ,  CX390/U,  COHO  V 

plus  IVkiIs.  New . $135. OC 

COMPLETE  TS-12  AP  UNITS  I  AND  2  . $350.00 
10  CM  ECHO  BOX  CABV  14ABA-1  of  OHU  3. 
2890  MC  to  3170  &1CS.  direct  reading  micro¬ 
meter  bead.  Ring  preilictlon  aeale  plus  09(<  to 
niiniis  9%.  Type  “N”  Input.  Robonant-e  Indi¬ 
cator  meter.  N«*w  and  Comp,  w/acce-v*.  Box  and 

10  CM  Dlnn'titinal  Coupler .  $350.00 

3  CM  RECEIVER,  RO-3  Complete  with  W.G 
Mixer  Awy  1723  A/B)  Reg.  Kll.  Power  Supply. 

6  StAge.H  IF  I6AC71 . $99.50 

10  cm.  horn  assembly  oonalstlng  of  tvro  5*  dtahe.s 
j  srltb  dlpnlM  feeding  fingle  type  "N”  output.  In 
I  eludes  rG28/U  type  -N”  •■T”  Junrilon  and  type 
I  "N"  ptA'kup  probe.  Mfg.  Bernard  Rice.  HOH/C 

cable.  New . $15.50  oa. 

i  10  cm.  eavity  tygo  wavomtters  6*  deep  6W'  In 
{  diameter.  Coax,  output.  Silver  plated. .  .$$4.50  ea. 


GUIDE  '»  X  <4  per  It  .  $1.00 

K  BAND  CIRCULAR  FLANGES . 50< 

10  CENTIMETER  | 

WAVEGUIDE  TD  "s'  RIGID  COAX  -D<KHl 
K.NOB  ADAITKH  CHoKE  FLA.NOK.  RIL- 
VKH  PIaATKD  HHtiAD  HAND  $49.50  EACH 
WAVEGUIDE  DIRECTIONAL  COUPLER.  27  db.  ' 
Navy  tvja*  CAHV  47AA.\.  with  4  m.  slotfe<l  ' 

aeotii.n  . $42.50 

SQ.  FLANGE  tu  rd  cbt>ke  adapter,  18  Ln.  lung 
OA  11^  in  z  3  In.  guide,  type  "S”  output  and 

sampling  probe  .  $32.00 

*‘S"  band  CRYSTAL  MOUNT,  gold  plated,  with 

2  type  ".N”  connectors . $12.50 

PICKUP  LOOP.  Tyih*  N  (lutput . $2.75 

TR  BOX  n.-k-up  LiM.p . $1.25 

POWER  SPLITTER:  72»i  Klvhtroo  input,  dual 

".N  ”  output  . $5.00 

MAGNETRON  TO  WAVEGUIDE  coupler  with 

721 -A  duplexer  caritv,  gold  plated . $27.50 

10  CM  WAVEGUIDE  SWITCHING  UNIT,  twitches 
1  input  to  any  3  outputs.  Standard  IH*  x  3* 
guide  with  tuuare  flanges.  Complete  with  115 
vac  or  d'*  arranged  switching  motor  Mfg.  Ray 
tbeon  CHI’  24AAS  New  and  complete.  .$150.00 
10  CM  END-FIRE  ARRAY  POLYRODS  $1.75  ea. 
“S”  BAND  .Mixer  Assembly,  with  crystal  mount. 

pick  up  l«v»p.  tunable  output  .  »■*  m 

72I.A  TR  CAVITY  WITH  TUBE.  ( 

tiinicg  plungers . 

10  CMTMcNALLY  cavity  Tvpe  fh; . . . 

WAVEGUIDE  SECTION.  MC  445A.  rt  angle 

bend,  '-S*  ft  O.A  S'  slotted  svectltm . $21.00  ' 

10  CM  DSC.  PICKUP  LOOP,  with  male  Hun.Mell 

output  . . $2.00, 

10  CM  DIPOLE  WITH  REFLECTOR  In  liinl. 

ball,  with  tvpe  -N-  ur  Sperry  fitting  . $4.50  I 

10  CM  FEEDBACK  DIPOLE  ANTENNA.  In  Inc¬ 
ite  ball,  for  u.Ne  with  parabola  Tv'  Ri^d  Coax  I 

Input  . $8.00 

PHASE  SHIFTER.  10  CM  WAVKOriDH  WK 
TVI’K  KH  fiv.taig  K  PLANK  TO  H  PIANF 

MATCHINf;  StrOS  . $95.00 

72IA  TR  cavities.  Heavy  silver  plated. . .  $2.00  aa. 
10  cm.  hom  and  rotating  Joint  aasemblv.  gold 

pUle«l  . . 165.00  ea. 

iO  cm.  right  angle  band  'K-  or  **11*  plane.  lees 


TS-208/U  crystal  test  set  for  checking  1N2I. 
1N21A.  1N21H.  1N23A.  1N23H  ensraS 

New .  $35  00 


Complete 


U  ;  SO  Xmti 
dilator.  25U 


3  CENTIMETER 

<STD.  r  X  <3*  GUIDE  UNLESS  OTHERWISE 
SPECIFIED) 

3  cm.  180*  bend  srith  pr‘"wuri2ing  nipple  $4.00  ea. 
1  M  .  ,jQ.  with  prertsurts- 

.  $4.00  aa. 

.  $5.50  ea. 

. $3  50  ea 

’K”  plane  18'  lung  cover 

_  .  .  $6  50  ea. 

3  cm.  Cutler  feed  dtpole.  11'  from  parabola  mount 

tu  fefRl  ba<  k  . $8.50  aa. 

3  cm.  directional  coupler.  One  war  wsvegude 

output  ..  . $l5.00ea. 

Tr  ATR  section  fur  mounting  11124  with  721A  ATR 
cavity.  Irl>»  coupling  flange.  Choke  tr» 

choke  .  $12.50  oa, 

APS-3i  mixer  section  fur  mounting  two  2K2-5  » 
Heat'on  reference  cavnty  1H24  TH  lube.  New  and 

complete  with  attenuating  slugs . $42  SO  ea. 

DUPLEXER  SECTION  for  1H24  .  $10.00 

CIRCULAR  CHOKE  FLANGES,  solid  bra.<>.  .55 

SQ.  FLANGES.  FLAT  BRASS .  M.  .55 

APS-IO  TR  ATR  DUPLEXER  section  with  addi¬ 
tional  Iris  flange  . $10.00 

FLEX.  WAVEGUIDE  ..  $4.00/Ft. 

TRANSITION  I  x  •>  to  D^4  x  H.  14  In.  L.  $8  00 
•  X"  BAND  PREAMPLIFIER,  consisting  ot  2  723 


•  S  '  curve  18*  lung. 
**S”  curve  6'  long. , 
right  angle  bends. 


Slotted  'Peer'  Heflector 

A  l*^(f  numbing  .  $135.00 

*  l^^lr  a  As  Shown 

APS- 15  Antennas.  New .  $99.50 

AN  MPG-I  Antenna.  Rotarv  fee.) 
tvpe  high  Kpeed  acanner  antenna 
as.sembly.  Including  bom  para¬ 
bolic  reflector.  Less  Internal  mechanisms.  10 
d.g  eector^can.  Approx  12'L  x  4  W  x  S'H  Tn- 

tiMwI,  (Gov't  ('out- $4500  00) .  $250.00 

APS-4  3  cm.  antenna.  Complete.  14*4  dixh.  ('ut- 
ler  fee<l  dipole  directional  coupler,  all  standard 
1'  X  *■»'  waveguide  Drive  motor  and  gear 
rnechanUms  for  hun/ontal  an<!  vertical  scan 

New  .  complete . $65.00 

AN  TPS3.  Psrabull**  dish  type  reflector  approx 
10'  diam.  Fixtreznely  lightweight  i.xviLstructlon 

New  m  .1  .‘Irrvtfig  cases .  $89.50 

RELAY  SYSTEM  PARABOLIC  REFLECTORS: 
appnix.  range:  20uu  to  6000  me.  Dimensions- 

4 '4'  X  3'  redanglc.  now .  $85.00 

TDY  -JAM*'  RADAR  ROTATING  ANTENNA.  10 
cm  3"  dca  b.*am.  115fa  c.  ddve.  N«*w  $100.00 
SD.I3  ANTENNA.  24'  dl>h  with  fee.lback  dipole 
c'U  deg.  ro’aiiun,  cumplete  with  drive  motor  and 

-.•l^yTl.  New  . $128.00 

Used  . ,.$45.00 

DBM  ANTENNA.  Dual,  ba-k-to-back  parabola- 
with  dipuV^  Freii.  cc.vera,{e  l.uOO-4.500  me,  N- 

drive  mis-hanism  .  $65.00 

ASI25/APR  Cone  tyi>e  receiving  antenna.  1080  t> 

.2"S  niegacy  -les  New . ..$4.50 

140-600  MC.  CONE  tvpe  an'cnna.  complete  witl 
2.5'  sec'i.uial  sTcf-I  riia-*.  guv-,  cahlcb.  carTTlni 

I  ase.  etc.  New .  $49.50 

ASD  1  -  m  antenna.  u.sed.  ex  cond . $4^,50 

V.VGI  ANTKNN.V  AS  40.\  AINJ  ^.  5  elc 


“X”  BAND  PRESSURIZING  gauge  Kectioo  w/1.5- 

lbs  gauge  K  Prexhurirlng  Nipple . $18.50 

45  DEG.  TWIST  fi'  Ung . $10.00 

12*  SECTION  45  deg  twist  90  deg  bend  . $6  00 

li*  STRAIGHT  WAVEGUIDE  necnon  cboke  to 
ciiver.  SiM-  lal  heavy  CotiNtruciion.  -.ilver  plated 
$4.50 

15  DEG  BEND  10*  choke  to  rover . $4.50 

5  FT  SECTIONS  choke  to  cover  Slbe- 

Plated  $14.50 

18*  FLEXIBLE  SECTION  .  $17.50 

-E  *  and  •  H  *  PLANE  BENDS .  $12.50 

BULKHEAD  FEED  THRU . $15.00 

•  X  '  BAND  WAVEGUIDE  IV'  xN.'  DD  I  p;' 

wall  .aluminum  .,  .  T’cr  Foot  $  .75 

WAVEGUIDE  r  X  «^'  I  It  .  Per  F(vtt.$l.50 

TR  CAVITY  I  ..r  721  A  TH  'Tube . $1  50 

i'  FLEX  SECT,  s,]  flange  to  Hrc  Flange 

.\dant  $7.50 

72t  TR  TUBE  t41  TH  1 . .  $2  50 

SWR  MEAS  SECTION.  4'  L  with  2  type  "N" 

.  I'puf  |.r  Uhw  .MTIt  full  wave  apart.  Hell  sire 

gu.de  Sli  er  plat.sl .  $10.00 

ROTARY  JOINT  w.th  slntterl  aectlon  and  tvi-e 

■'N'*  oiitpu*  pickup . $17.50 

WAVEGUIDE  SECTION.  12'  lung  chuke  tn  owe- 
4''  deg  twist  A  2'<!'  rad  US.  '*0  deg.  b»‘n<l  $4.50 

SLUG  TUNER  ATTENUATOR.  W  K.  gui  le,  g'  ld 

placed . $6-50 

TWIST  :•'»  deg  *,•  choke  to  Cover  w  prtwa  nip 

pie  $6.50 

WAVEGUIDE  SECTIONS  2S  ft  lung  silver  plated 

with  .  loke  flange  .  $5.75 

ROTARY  JOINT  choke  to  choke  $17.50 

ROTARY  JOINT  ch»>ke  to  choke  wl'h  tleck  mount¬ 
ing  .  $17.50 

3  cm.  mitred  elbow  ''K  *  plane  tinpla'e<l  $6.50  ea. 


Adapter  type  •  N  '  ipls  r  to  HGlV  I 

d.'e 

ADAPTER  TYPE  ‘  N  ”  TO  RG  l7 
TOR 

F.29  SPR.2  HIGH  PASS  FILTER  !• 
'\X  T>  PK  •  \  (  «iN\i:«  T(iHS 

Mag  netron  coupling  *■,  rigid  coax 
Hand  pumps  pressuri/lng  tr.ansm  s 


$4.50  ea. 
U  CONNEC- 
...  .  $5.50 

*  <»  AN  a  PH 
$12  50 
....  $5.00  ea. 
vsiun  line  with 
$12.50  ea 


MARINE  RADAR 

SO-I  AND  SO-8  RADAR  SETS,  ('nmi 
t'Ut  Kxcellent  Cundr:"n  lu  cM  Si 
u-:ng  2J26  or  2J27  Magne’ron.  7-i7H 
Ii.ilii'.ttor.  Input  11. ''.VIM*  I'nciJ 
S*ilp-  th’unghout  the  wor'd.  KC 


e.  In  r«‘d 
ice  Search 
Ixer.  IM’I 
Merchant 
Approved 
$1250.00 


ALL  MERCHANDISE  GUARANTEED  MAIL  ORDERS  PROMPTLY  FILLED  ALL  PRICES  F  0  B 
NEW  YORK  CITY  SEND  MONEY  ORDER  OR  CHECK  ONLY  SHIPPING  CHARGES  SENT 
C  O  D.  RATED  CONCERNS  SEND  P.  0  MERCHANDISE  SUBJECT  TO  PRIOR  SALE 

roAMAMiT:\irATioxK  Ef^rip.MKiVT  tn. 

ni  E8  Liberty  St  ,  New  York,  N  Y.  P  J  PLISHNER  Coble  'Xomsupo"  Ph.  Digby  9-4124 


SCM. 

2*  X  I'  RT.  ANGLE  BEND  CHOKE  TO  COVER 
SILVER  PLATED  .  .  .$38.50 

WAVEGUIDE  MIXER  C^'-I2.a  APH  6 . $55.00 

RAPID  W.  G.  FASTENING  CLAMPS . $5.00 
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Jot j/vut  neeii 


10M«  OIOBY  9,^131^ 

131  LIBEKTY  ST.orrt,E 
IWEW  YORK  *7,  T*i.Y. 

r  c  r  MOMCV  BACK  64MRAHTC£.  I  3  HIM.QRDIK  . 

1^  KVa.'wv.c.swBAO»FftmiwcwitK.o«tiY^**^»*6CMKtsitwnaj 


Ql  SEARCHLIGHT  SECTION 


MAGNETRONS 

3K  *2  31. *>0-3375  me. 
>K  59  2675-2900  roc, 

EGch  IM.M 


TUNABLE  PKGD. 

8K  41  2975-3200  mr. 

K  M  2KOO-3(r25  me. 
New  Oiuranteci!  .  . . 


MAGNETRONS 

Frcq.  RaoKc  Pk. 

2fi20-2H60  roc.  2 

9345-9405  roc 
.3267-3333  roc.  2 

2992-3019  roc.  2 

2965-2992  roc.  2 

2780-2820  roc.  2 


Tast  set  desifnsd  to  provide  a  moani 
of  rapid  ehockinp  of  cryital  diodes 
IN2I.  IN2IA.  IN2IB.  IN23.  IN23A. 
IN23B.  Operates  on  I'/a  volt  dry 
cell  battery.  3x6x7. 

Nt»  $35.00 


Tube 
2J31 
2J31-A 
2J2i 
I  2J24 
3J27 
2Jii 
3J34 
2J37 

ZJU  Pkg.  324»-32#3  me.  ^5  KW. 

UStPkt  32«7-3333  mc.  K  SS,' 

2JM  9304-9325  me.  10  KW. 

2J4.  9000-91(10  me.  SO  KW 

U»l  3000-3100  me.  3*  KS. 

2J*2  29U-30I0me.  J5  RS. 

U31  24.000  me.  50  KW 

JJ30 

7I4AY.  A 

720BV  2800  me.  lUW  KW 

725-A  934V9405  me.  50  KW 

7J0-A  9344-0405  me.  50  KW 

7J8-AY.  BY.  <;Y.  DY.  EY.  KY.  GY 
700-A.  B.  f.  U 

7M-AY  BY.  DY.  KY.  FY.  GY  _ 
Kljratront  r.>3A/l)  5IJ.50;  TOTB  W,f'4 
417A  520.M  2;K4I  «45.( 

MAONETION  MAGNETS 

G.um  Pole  DUm.  spKintt 

4854  3/4  III.  5. 8  Id. 

5244  21/32  Id.  3/ 4  Id. 

1344  1  5/hlD.  1  5/18  Id. 

1844  1  5  8  lu.  1  1/2  Id. 

Kleetrofn.ooct*  for  fnatnelrona. 


3  CM  RECEIVER  | 

SO-3  Complete  with  W,G. 
Miaer  Assy  (723  A/B)  Rep. 
Fil.  Power  Supply,  6  Slopes 
IF  (#AC7)  .  $99.50 


VARISTORS 

0. 167176 
0.168667 
O.I7I8I2  . 

D.I7IS28 

O.I7II2I  . 

3A(I2.43)  i 

D-99946  .  .  1 

Oal72IS5 . 1 

D.I72M7  J 

O.I62708E  .  ! 

0-97423  .  ! 

PULSE  EQUIPMENT 

MIT.  MOO.  3  HARO  TUBE  PULSER: 

I’liuer:  144  KW  (12  KV  at  12  smpi. 
.<M  1  max.  l*i»1^4-  iliiration-  l  0.  2  ft  ml 
y.lfasr  ir,  T  4(H>  to  24*hJ  cpk.  IJ 

1  H29  H.  l-'73  NVw 

APQ. 13  PULSE  MOOULATOR.  rKii.;;  W 

*•»  *348  l^p.. 

KW  Kn>Tjj>  IHMK  j.miNM,, 

TPS. 3  PUISE  MOOULATOR.  l*k  powe 

K\  (12tM>  KW  pki;  puls*-  rate  2ftft  I*I*S 
pul-4-  line  inip»“4leijrf  M»  nhrna  I'lrruit- 
inx  34*rsion  <»f  lie  l(*vwtnan«'e  typ*-  I’m* 
*'»  rectifiers  ll."*  ?.  4"ft  r^-eje  Input, 
tuties 

APS.IO  MODULATOR  DECK.  ComDiele 

A^-IO  laiw  t.iltaa.'  tower  midpIi.  lea.  It 
f25A  mainetron  pulse  tranifo~met«  . 


THERMISTORS 

0-167332  (tuhei  .  $ 

0-170396  ibeail)  $. 
0-167613  (butt.mi  $. 
0-166228  <  button  1  I. 
0-164699  for  MT(I 

banil  ttuiilt-  $2. 
D-I670I8  (tulMfi 
0-168392  . 1. 


.22A/U 

.22B/U 


SUPERSONICS 


QCU  Maicneto  atrloben  hca«l  coil  plate  aaacmbly. 

new  . 814. JO 

QCQ  -Z  QGU  matroeto  htrlctioo  head  OoU  plate 

aseemblT  . $14.50 

QCU— ^'on'pM*-  Macnetw*  stnctloo  beada  BCA  irpe 

CH  27H22:»— .New  . $75.88 

S'atnlesH  Steel  streairtininf  bousmfp  for  above 
$18.50 


INVERTERS 

PB  218-C:  Input:  $5-18  *dea  9$  amp.  Output;  115  v. 
850-500  ey.  1500  volt  ampa.  Dim:  17*  a  6H*  a  KT. 

New.  e.Tpiirt  pa»’ked . . . $48.95 

PE-2I8-H:  Same  aa  above,  except  Use:  18H*  x 

a  18*  . $49.85 

PE  318-H:  Used,  food  cood . $25.80 

PC  206:  Input.  2.H  vde.  35  ampa.  Output:  80  v.  800 
cy,  500  Tolt-anipe.  Dim:  13*  a  59k*  *  lOVk*.  New 
$12.58 

GE  502tNJ3A:  Input:  2H  Tdc.  35  amp.  Output:  115  t. 
4iK)  cy.  485  Tult  amps.  l>lin:  9*  x  4‘'k*  diameter 
Ne^v  . .  $49.95 

400  CYCLE  TRANSFORMERS 

352-7273:  I*ri .  IK.V.  4ft0  cy.  Sec:  6.SV.  2  5  Amp. 

6.3V.  u6  Aiiip.  6:>\.  9  Amp;  SV.  6  Amp:  7u0 

VfT  2-5U4  ».  For  APS-15.  T201 .  $4.75 

352-7176;  l*ri :  ll'\.  4U9  cy.  So-  6.3V.  10  Amp. 
(I  3V.  .■>  Atnp:  Amp;  32UV  i2  6x5's).  For 

APS- 15.  T202  .  . $5  25 

352-7278:  I’n .  ll.'.V.  4m»  Sec;  15V.  1.7.5  Amp. 

3.5mjV  »2\2i.  For  APS-15.  THK5  (Anode  «1  .'KITi 

$5.85 

352-7070:  Hi;  It'V.  4io  cv  S«n  .  2  .5V.  2  •  Amp: 

•  -  i;  6  ;:v  2  2*.  Amp: 

-  •>  AN  APS  15  $4.95 
Tpd.  to  Rive  742  .5V. 


PULSE  TRANSFORMERS 


KV^^ 

W  K.  im 
ranite;  lu 
potted  In 
$36  00 

rat  i  t>r 
I'l  between 


12‘HiV.  Tpd  a 
*7469105;  1‘ri: 

50  MA:  7»»:*V 
M-7t743l9;  I'r 

32332:  I’rl  U 


CERAMICON  CONDENSERS 
S7.50  per  100 


Raytheon  V  \  ;ix  :2  Tunis  T  V  loot)  it.MS  I 

G  E.  9118  IhiNe  Xrni.r  I  t  .1. 

UX  7150  .  . 

RADIO  RADAR  SETS 

APS-t5A  S0-ll<u$ed)  OBG-ilnew 

SC  (new)  SQ  (used)  TBM  (uved) 

SF  (u^ed)  (new)  CPN-6  (unuved)  TDE  (utedt 

SG  (used)  APS- 1  (used)  RAK-7  (nev 

SN  (used)  APS.4  (used  A  new)  TBK.I9  (ne 

sO-i  (used)  APS-IS  (nearcompi  SCR-54SA  ( 

S0.I2  S0-)<new) 

WRITE  FOR  DATA  OF  MANY  OTHERS 


ioo  11(1  120  i:{0V 
HV  111' 

'  4(H)  .'V  Ses-  ( 

P  0  AN.  APQ5 


0-161254:  V 


Silver-Mica  Button  Capacitors 
(Standard  Brand)  $9. SO  per  100 


RATED  CONCERNS  SEND  C  O. 
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CATALOG 


CMIE  ADDRESS;  COMSU^O 
PHOMC  DieDv»,4i2AA 

_  131  LIBERTY  ST.detxC 

■  TVEWYOHK  7.  N.Y.  ^ 

C.E.C.nONEV  MCK  SIMRANTEe,  (3  MIN.ORDCR 


RO.B.  W.V.C.SIROMWHTOMISM CNKV.ONLY tNIAMM CMAKISHATT «> 


qH  SEARCHLIGHT  SECTION  <@ 


FREE  FRi 

WRITE  FOR  OUR 
CATALOG  TODAY 
AND  SAVE 


PRECISION 

RESISTORS 


1  Ul  120  14.H>  -*UMK) 

3  r.N  r.«M)  25(KK> 

6  15<»  22W  aWHHt 

5  U5  2lHI  431N>  33(KHJ 

10  5<MK)  35<HN> 

U».l  3(.H>  7tKH>  AiMMH) 

lb  431)  7600  5(H)00 

43.5  4rtH  boOO  560<h) 

60  NOO  HMHM)  57OO0 

75  V20  I2MHJ  7.^HMt 

b2  l‘NH)  17)Mh)  >hlp  tyiK 

120  n<K)  1734N)  Ili  8t«>ck 
Abi.ve  i:a  3#<-  Ten  for  $2.5« 


.001ft  MKl)  15000  V  DC  I 

,013  MH»  1«IH)0VI>C 

,01'  006- .005  MKD  UMKXlVDC 
.IMI  D  2600  V DC 

.1-  I  MU)  7000  VDC 

.1  Mf  D  IWIOO  VDC 

.IMfD  75)K)yi)C 

2x1  Mf  1)  4HOO  V  D( 

.15  MU)  4000  VDC” 

.15-  . 15  MU)  ftOOO  VDC' 

2  X  . 16  MKl)  h«N)0VDC” 

.25  Mf  D  13<M1  VDC” 

.4  MU)  6«HK>  VDC.” 

.5MI-D  1000  VDC' 

.5MKD  750  VDC 

1  Ml- 1)  600  V  DC' 

IMH)  2000  VDC” 

1  MKl)  150J)VDC! 

1.5  MfD  1600  VIM” 

2  MKD  1600  VIM” 

4  MU)  KXWMH” 

6  MU)  ftoOVDC 

6  MKD  1600  VDC 

7  MKD  fMKtVDC 

7  MKl)  MKJVIM 

10  MKD  lOCH)  \  DC 

15  MKD  220  V\C' 

15  MKD  lOOO  VDC” 

H.  V.  OIL  CONDENSERS 

1.5MH>  6(Hm  MM'  I 

IMID  16»H)0VDC'  3 

.5  MID  25000  VDC  3 

.IMID  250<N)VDC'  H 

.1  MU)  lOOOO  V  DC  I 

.Oft  MI  D  1><HK)\D( 

2.6  MID  2»«H»0VIM  1 

15  MI  D  6MK)VDC  2 

AUTOMATIC  CODE 
EQUIPMENT 

TAPE  PULLERS.  M  Kllruji  TP 


MICA 

VoltaAe  Price 

I200WVIM”  2  fur  9.V 

25CKyi  VDC  2  for  SSe 

2500W\IM”  2  for  75e 

25O0\VVDc  2  for  75e 

500\VV1M-  4  fur 

3tMK)WVDC  2  for  |2.#e 

2000WVIK:  2  for  2.^ 

2000\VV1)C”  2  for 

30O0WVDC  2  for  1.4.4 

.HK)0WVDC  2  for  1,94 

3000V.  VDC  2  for  1.94 

.tOOoWVDC  2  for  3.24 

ftCJOOWVIK'  2  for  2.94 

3«KK)WVDC  2  fcH*  1.95 

.3o<M»WVDC'  2  for  1.84 

3«)0WVD(”  2  for  1.24 

3000WVDC'  2  for  74< 

ISOOWVDC  2forl9.49 

20(M)\VVDC'  2  for  23  49 

2000\VVIK'  2  f..r  23.49 

20KVDC  2f.»r47.49 

2(iKVDC”  2  for  47.59 

2.6rK)\VVDr  2  for  2.84 

25(KIWVDC”  2  for  94r 

>eu<l  for  LlsU  of  Dthrrs 


Mfd 

.01 

.00025 

.)KKM)4 

.000047 

.01 

.002 

.01 

.00003 

.00000 

.000b2 

.002 

.005 

.4MM)4 

.0<N>ft 

.mN)b 

.OOlfi 

.OOOOlHi 

.0^ 

.03 

.045 

.0C8U5 

.0001 

.006 

.(KH)27 


TRANSTAT  AMERTRAN 


20t)U<M)  25(NHM) 

22O0OU  500CKKI 
Ten  for  13.49 
. bach  75  r 


100000  l.'HMHH) 
12OO00  1718M8) 

Above  Ku  49r 
l.OOO.OOo  oltma . 


Input:  0  11.6  v  .6U-ti0  ryt'le.  .Mat. 
output:  1I.'>  V.  1<N»  amp 
All  unitv  aie  rifu.  tniaianirAil  S9S 
2  KVA:  '»»  nov  Inpir  r.'*  fin  rv 
‘OiTpiir  ll.6v  2k\a  tvi)*-  UM 
.ViiiA*rTtHii  529.95  «-a<'b 


IS  Waft  Power  Supply 


POWER 

SUPPLY 


t'ori'i-if-  'f  \fnir  no'i  \«t 
6  '  *2  Tmfd  B'Miv.  <111111 

1.*  l.v  2>"'MA  choke.  1-ST4  1 

Pri-A*  .  58.95 


Bosic  TV  5"  &  7*'  Pwf  Supply 

C'oii'i''-.  of  xfrnir  2  4M  2  .6> 
'2.5,  I  .■.•iiiI.-hmt  1  I  riiM  TMMts 
l^r  .  2x2  fulh-.  xM-K.-t  inuK  ohm 

rf‘>i-To!.  pn,*.  59.95 

5BPI  51.95  5BP4  54.95  5CPI  51  75 


50  Watt  Power  Supply 

'  \:inr  'J'oivLta'hM.N. 

\.  •'  .  '■  J'.\.  2  7  nif  l  ■*"11 
!-*T4.  S.M  k.'  Kr  5lO.®5 

Filler  Lii<-  DK  l""amp  w  2\'.  n.t 

6(U  u  1  I  'lol  <tii  ll"'  ! 

St. 98 

Filter  1. 1-  Ikv»  t  h-an  m-  )<-. 
Itri  A-  TVl  Ka'%  to  inoiii.*,  <i>a- 
4.  o<i2  f>‘ti  1  ro-iiplr*f<*  .  .  54  25 

Oeftection  Yoke  tUr  3*  i<»  12*  fu)w 
ll.V62'V  54  49 

T  -111  . .  ,M\  :2*nrt/2y<J.M  C 


upright  oils 

MfJ  VoltMfle  Terminalp  Prke 
.1  ftOtiVDC'  2  3  f(»r  $1  00 

.26  4(HtVDC  2  3  for  I  10 

.5  tiooVIM'  2  3  fftr  I  00 

.1  tHMiVIM”  2  3  for  I  in 

2x.5ft(KtVlM  3  .3  for  144 

3  X  .1  fttMiN  IM”  3  2  for  I  04 

.2.6  4(8iVDC’  2  3  f<»r  I  10 

.6  fttKiVDC'  2  3f<r  100 

5  ftiHiVIM'  2  3  for  100 

1  4t*0\lH'  2  3  for  100 

.1  4IMIVDC'  2  2  for  74e 

.1  ftiKiVDC'  2  3  f..r  1.10 

.1  «4MiVD<”  2  2  f<<r  M.W 

2  X  .1  fttn»\  Df  2  2  f<»r  95, • 

175  IIHJVIM  2  3  for  100 

3  X  .1  MMi\  IX  .3  2  f«»r  I  04 

2x  SftiMiviK”  3  2  f«»r  94f 

.1  f.HtViM-  2  2  for  h4l 

.1  fUMiVlM  2  2  for  H.4i* 

.1  .6<a»\  lx'  2  2  for  8.4, 

I  6'8»\D('  2  2  for  84r 

.1  606  DC”  2  2  for  h5^ 

WRITE  FOR  LIST  OF  MANY  OTHERS 


Bosic  TV  3'*  &  S'*  Pwr  Supply 

«  .'1.  .  r  yfrmr  kooo  m  v 
2xf.  ;v  I  2A.  1  1  -ml  l  l  n.f.l 

T'.oo  pvr  .  2x2  tuU-.  -.oi-D-f  !'•" 

K  57.95 

IBPI  52.25  lOPI  52  25  lEPI  52.95 


510.95 


TAPE  BRIDGES;  MK  \  '' 

I .  III! 111. 52.50 
TAPE  LOOPS:  ■  t  T<;  *<  ant  Tti  ■  ,.9H 

BLACK  CODE  TAPE:  4”  roll'.  S*  wi'i* 
1*1  ntll  •  -‘0 

FREQ. 

--w-.  MULT.  UNIT 

ORMERS  ART.U  XMTK  A»v  2  • 

wrvfvxbfA.#  jnNH  Do.ihl;!,.:  l‘a  i. 

V  INKl  T  aw-  -•  •  ip.  for  •«'.  lf.2‘ 

'  '*  pi.  '.-  \  «\  D  ->  Tii»k->. 

,  GL  f  KT 

I  Price  58.95 


3"  Oscilloscope  Kits 


BC929  I 
6il<  '  1; 


510  95 


522  50 


5"  Oscilloscope  Kit 

BC  D  "  <ii|iii!\  K 
clii-l.'-  '  -'.I.  '  Itl'I  •  \«  : 


FILAMENT  TRANSFORMERS 


FILTER  CHOKES 

1.6-29IIV  16i»M A  5.4.24  s  :,H6  U-'.M  \  5140 

26HY  ft.6MA  100  C.IIV  16»*M\  140 

DiialiMY  75M A.  IIHY  h6M  \  I  04 

7IIY  140MA  loo  Diml.'HV  UaiM  \  74 

Dlial  2  .6IIY  130M  S  I  24  IlhllV  lViM\  4.24 
01116  2  .6A  144  {,MY:i.V.M\  7  24 

Dual  .6H6”  .TSOM  \  1  00  .MI6  tuM  \  .44 

2II6'  2"l»M  \  7.4  Diml  120116  17M  A  2.44 

30!IY20M\  84  .'.in  J>NiM  \  144 

2  1116'  2in»Ma  1  20  2  \  22116  \  9  94 

2.6H6  76M  \  I.IO  2oHV  ;h«iM  \  12.9.4 

Swtn«  1-3116  .227>-.02X,  1.7')ir»  22.jM.\  2  24 

J”ai»in‘<l  (”hokP  2  X  1  62IIY  1».7M  \  2  24 

0.t3ll6  7\  9  40  Diml  ll'MV  l.'itiM  \  .1  40 

DuaM..62IIY  lf)7M  X2  49  Dujt!2  2HY  .’».'8»M  \  4  94 

12HY  HMiM  \  1  74  1  i'lllY  1  l\  4  94 

3  6116  4i8)M  A  4  94  1116  HetM  \  (,0 

.-M  int  I  iir 
i.f  (  utu  r* 


ELECTROLYTICS 


$2  24 
1.84 
.4,24 
2  44 


4  Volta  ft  Vmp 

F08.4:  ft.SVCr  ».\.  .6V  2\  . 

F-  2.6V(”1  h  6\ 

F-  f.  3V(”T  2  \  H  3Vr”'r  2  4  .  . 
F0H7:  ft.lUt-T  IX  t.3\r'l  7.\ 

FI 2.4;  *;  3\  r  r  X  i4  3\  I  \ 

F  I27:  C.  3\  «  I”  3  2  X.  h.3V<  T  1  X 
F'ft74:  'iV  1  6\ 

F'-  2  6  I  76  X  h  6  '  \.  5\  3  \. 

F4I4.  2  X  2  6V(  I  *1  6X 


TUBULAR. PRONG 
MTG.  LUCi  TERM 
OY  OR  FR.  TYPE 


PIGTAIL  MINICAPS 
Mfil  Volt  Prli 

:4<>  45U  54 

3U  3IHI  4 

■40  350  .4 


MFD  VOLT  PRICE 

30  250  IK< 


Price 
5  18 


I'VIU  1 


F.48  S  ;  r.  3V 
KS9904  f.  3 


10-2" 


lu  f<.r  I 


PLATE  TRANSFORMERS 


20-1"  1 


30-30 


P4I0  smmV<  I  l"M\.7i5C-\<  I  .l"M 
»»4I4;  i>V  I.V)M  \ 

Pft99;  2  \  3iMi\  cr  26X 
1*40.4.  7"\  j  X 

P4I.4;  .'.•  iVC!  I.'HIM  X.  h.6u\r  r  1,*,M 

PM2.  ‘.'oxf  I  i.pf.x,  2.‘."\«  i  .*::x 

P884  ti.2.>X(  I  4inM  \  MX  |\w 

P894.  2  \  2'"'X  t.'HiM  \.  2  X  2"X  >[  X 

1*460.  2  \  1  *«"V  "»"MA 
P.tri;  20.Vl”I  s.n*M  X 
P.444;  llTuXcr  I  2X  :r>(8H 


4t>-4t'  1, 


POWER  EQUIPMENT 

•  Fil,  Trans.  iiOv  ftO  cy  in  .  5vct  '3ftA  out  59.95 

•  In  H"v  ftO  cy  nut  6.  i»rt  2()A  ft  3«  I  HA. 

ft.lv  ft(NI  MA  54  95 

•  In  IIOV  ftO  cy  out  2«5vet  ft  75A.  5vct  I3.5A. 

4500  Test  56  95 

•  In  llOv  <f0  cy  cut  lOvct  HA.  lOvct  6  5A.  6  3vct ' 

2A  57.95 

•  In  Ii5v  ftO  cy  out  TftOyrt  500MA.  ftOOvrt 

40MA  51095 

•  In  IHIv  ftO  cy  out  ft90yct  tfiOMA  56.95 

•  Tapped  in  11)7  to  I27v  out  IMN  to  200v  700MA 

12  Taps  512  95 

•  In  llOv  60  cy  out  4v  I6A.  2  5v  I  75A  54  75 

•  In  MOt  ftO  cy  out  l7<N)0v  ItlMA  w  choke  26'  * 

29'«ir  oil  immersed  565  W 

•  In  Il5v  Ml  cy  cut  2k5v  5  5A  29kv  ins  524.50 

•  In  M5v  ftO  cy  out  Tapped  to  give  2750  2  470  2210 

a  750  M  A  7000v  ins  534  50 


H)“10  1" 


COMBINATION  TRANSFORMERS 


Man>  I  itlK-rs  Xvall. 


TURULAR  SCREW  MTG 
WIRELEADS  D  TYPE 


2il  20  3.6"  2.6 

20-.3"  2.60 

3" '20  3.6<i  23 

10  60  100 

460  t<M> 
10-15 '20 

3.60  26 
16  46" 

10  4.V) 

20  ,62.6 

50  460 

ftO  6*8) 

liN8>  1.6 

10-10  47.6 


T  102  lii'.iiXl  l  .6.6 M  X  2  \  *.  4X  2X 
<848.  O'MIXCI  1.6,6M  X  4i.3\(”l  .6  X 
'.V«  r  3X  MV  Inn 
<  899  j  \  1  !ii\  <  •  r  "I  A.  ft  3V  1  X 
2  iX  ( ■  I  7  X 

<700  "3\rr  mx.  ft6\  I  \.  iiMixi  T  .\ 
»"\  I  X  |s\<  I  .1  \.  DX-4|\  I  \. 


Price 
$  .45 
.24 
.49 
.40 
44 
.49 
.44 
..49 


SPECIAL  TRANSFORMERS 

•  In  440  220  MOv  60  cy  3kva  out  IlSv  25kv  Ins 

I2'*I2"*7'  540  00 

•  In  220v  ftO  cy  ()5kva  out  5vrt  44kv  Test  521  50 

•  In  IISv  210v  SO-ftO  cy  out  2IOOOV  lUO  MA  5120.00 

•  In  230v  60  cy  out  220v  {M)MA.  4x2  5v  5A. 

2.5v  ISA  56  75 

•  In  22f)v  ftO  cy  out  lOvrt  1 4A.  7  5vct  2  5A  55  25 

•  In  220v  440v  hO  cy  out  I21vct  2  85A  57  50 

•  In  210v  bO  cy  7(N)0vrt  900MA.  470l>vct  750 

MA  Si:i500 

•  In  210  15  20  25  40  45  240v  60  cy  out  llvct  45A. 

lOvct  35A.  7.5vct  35A.  5vrt  45A  537  50 

•  In  220  440  60  cy  I  ph  out  I2.ivct  2  85  amp  Test 

1780  56  9$ 

In  230  450  out  7420vct  6  55A.  660vct  2A  - 


<;.467  rXrr  4X  ■.'*"Vt,''!”  "|ii\ 
TIftO.  n2"Vi-|  :7"M  \.  5‘8IV<”T  .* 
IIV  Iil^ 

<  479.  24V  ‘8MIM  \  77"\  .‘812.6  2  .*>' 

iiv  Itm 

1.478:  23IMIV  iNM  X.  2.6V  2X  UV  lli 
<•474.  n2"Vcr  ftl8»M  X  2\.6\<r 
ft  3\  <  I  3\  ft  3\  .4i8l\t  \ 

<  4.44.  4"X  "1  X.  ft  .4\  I  2.6  \ 

<  .483:  2'6V<”T  ;4iM»M  X  .6\l''l  ftX 

<821.  1.6iMi\  4X,ft3\  .ftA,  2..6V  1 


Many  2-.4-1  .'*fCth'ii> 


Semi  f'<r  Liat. 


RATED  CONCERNS  SEND  P.O. 
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tVNN)  MFD 
MED 
t’MUWl  MFD 
liMNt  MFD 
20m)  MFD 
2.V)0  M  FT) 
10))0  MFD 
*X3on(»  MFD 
l.'iOr)  \!FD 
4fW¥)  NtFD 
rUWM)  MFD 
UK)  MFD 
.VK)  MU) 
Jim  MI  D 
JTKi  M  FD 
.i»K>  MFD 
12o  MFD 


Output 
»  I30'V|)<* 


Standard  Rrandn 


Orders  Promptly  fillod  from  Our  Stocks 
All  Prices  f  0.6.  ouf  NYC  Warehouse 


iD  SEARCHLIGHT  SECTION 


SSUNIUAI 

R£CTIFI£RS 

- anr/ - 

£L£CTR0HIC  C0MP0R£NTS 


THREE  PHASE  BRIDGE 
RECTIFIERS 


Output 

o-2r»o*vi)f” 

l.'ifi.OO 

8l.r»0 

120.00 


CENTER  TAPPED 
RECTIFIERS 


SINGLI  PHASE 


Input 

10  O  lOVAC' 
T>pe  f 

<1-10 

ri-2<* 

Ci-ao 

Ci-4n 

<1-80 

Cl-120 


I  Bu.lt  to  YO«»  \ 

. 


SINGLE  PHASE  BRIDGE 
RECTIFIERS 

Tnput  Output^ 

1«VAr  O^ 

KP^  *  <  urrent  Price 

1  :.nn  viOMA.  $1.95 

1  1  1  AMP.  2.49 

1-1X5  1..5AMP.  2.95 

1-3X.-.  5.-.  AMP.  4.50 

I -.5  .'>AMP.  .5.95 

1-10  10  AMP.  9.95 

1-1.5  15  AMP.  13.95 

1-20  20  amp.  15.95 

l-no  .'WAMI*.  24.95 

1-40  40  AMP.  27.95 

1-.50  .50  AMP.  32.95 

1-00  HO  AMP.  30.95 

1- 80  80  AMP  44.95 

Input  Output 

36V  AF  0-26*VI>r 

)pc  •  Furrent  Price 

2  1.50  1.50  MA.  $.0M 

2- 2.50  2.50  M  A  1.25 

2-.10<i  .WMA.  1.50 

2  4.50  4.50  M  A  1.95 

2-1  1  AMP.  3.95 

2-2  2  AMP.  4.95 

2-3x5  :F.5AMP.  6.95 

2- .5  5  AMP.  9.95 

2-10  10  A.MP-  15  95 

2-1.5  15  AMP  24.95 

2-20  20  AMP.  27.95 

2-30  :iOAMI».  36.9.5 

2-40  40  AMI*.  44.95 

Input  Output 

.54VAF  0-38*VI)(’ 

pe  t  <'uiwnt  Price 

1-1.50  1.50  MA.  $1.25 

»-2.V)  2.V)MA.  1.95 

\  im  <>00  M  A.  3.25 

5-.5  .5  A.MP.  13.95 

I-IO  10  AM!*.  24.95 

Input  Output 

72V  .\C  0  50-VI>C 

pe  #  t'urrenl  l*rice 

MKK)  G<K»MA.  S3.95 

3  A.MP.  14.95 

h.5  SAMP.  17.95 

1-10  10  AMP.  27.95 

Input  Output 

1 15V  AC  0-90*VI)C 

pe  I  ('urrent  Price 

i-l.^>0  1.50  MA.  $1.95 

'^UrA)  2.50  MA.  2.95 

i-«00  0<K)  MA.  5.95 

h7.50  750  M  A.  6.95 

V-lX.5  1..5AMP.  10.95 

»-3X.5  3.5  A.MP.  18,95 

y-S  5  A.MP.  24.95 

I-IO  10  A.MP.  36.95 

i-lS  15  AMP.  54.95 

Input  Output 

234VAC  0-190*VDC 

pe  #  Current  Price 

13-000  <300  MA.  $12.95 

13-1X5  1.5  AMP.  19.95 

13-3  SAMP.  35.95 

13-5  5  AMP.  48.95 

13-10  10  AMP.  69.95 


RECTIFIER  CAPACITORS 


‘Select  Proper  Capacitor  to  Obtain  Hlghar  VOC  Than  Indicated. 


VACUUM  CAPACITORS 


ICJI  12  llinf.i  20  Kv.  $1.95 

[H  50  MmM  :0  Kv  4.95 

Sy  50  Mnif.l  32  Kv.  5.95 

SILVER  CERAMIC 
TRIMMERS 

820-Z  Minfd  Zero,Temp . 244 

822-N  5--*0  Mn.fii  Ne*.  300 . 24f 

N22-.AZ  4..V2.>  Mnifd  Zero  Temp . 24c 

H23-AN  20-125  Mn*fd  Ncr.  tioO . 33< 

OIL  CONDENSERS 

3  -Mid  ‘OUVDC  Bathtub . $  .*« 

MM  tOOVDC  telephone  type . SO 

2  Mtd  400VUC  Itathlub . 30 

3X  I  MM  enovuc  Bathtub . SO 

6  MM  6tHiVl)i'  w/mtg  Clamp . 10 

10  MM  4t0V.XC/1500VD  w.  Brkta  .  .  1.5.1 
»  Mfd  evoV.M '/JijuuVUC  w'llrkta..  S.30 
15-.15  MM  SOtlUVUC  Voltane  Doubler 
Type  COFSSl  W/Brkis . 3.95 

ATTENTION!!! 

INDUSTRIALS,  EXPORTERS,  SCHOOLS, 
GOV'T  AGENCIES,  LABORATORIES 
Our  enoineering  stott  is  ot  your  strvice 
to  facilitate  the  opplication  of  roctitiers 
to  your  specific  requirements. 


VOLTAGE  REGULATORS 

Th^'se  aoienobl  operated  carbon  pile  retr* 
ul-ttors  will  stabilize  tLe  output  of  13-18 
VDC  power  supplies,  elmply  by  connect* 
Intt  the  coil  leads  across  the  output  of 
the  rectifler.  and  the  carbon  element 
leads  in  series  with  the  load. 

I*r.ce  each  .  $2.49 

D-C  POWER  SUPPLY  FTR  3377-AS 
Ral.ng  115  VAC  to  115  VDC.  .77  Am- 
pere.s.  Operates  fane,  motors,  ir.ametlc 
chucks,  business  machines,  relays,  etc. 
Descriptive  literature  available. 
Complete,  ready  to  operate .  $16.50 

D-C  PANEL  METERS 
Attractive,  rugged,  and  reasonably 
]>riced.  Moving  vane  solenoid  type  with 
accuracy  within  5%. 

0-*>  Amperes  D-C  Any  range 

0-12  Amperes  D-C  82.49  each 

0-li  Volts  D-C 

Minimum  order  $3.00.  No  C.O.D.'t 
under  $25.00.  25%  deposit  on 

C.O.D.  Add  10%  for  Prepaid  Par¬ 
cel  Post  and  Handling.  Terms:  Net 
10  days  in  the  presence  of  approved 
credit. 

All  prices  subject  to  change  without  notice. 


RECTIFIER  TRANSFORMERS 

All  Primaries  115V  AC  50  60  Fyrlefi 
Type  <  Volta  Amps.  Price 

XF1-V12  l.'i  12  $3.95 

TXF36~2  3ti  2  3.93 

TXF3<'.-.'.  3fi  :>  4.95 

TXFHO-IO  38  10  7.95 

TXF3<»-1.'>  38  15  11.95 

TX13<W2<)  30  20  17.95 

X1-C18-14  18VCT  14  5.93 

.\U  T.\F  Tyi>cs  are  Tiipptfl  tf»  Delivt  r  32, 
34,  36  Volte.  XFC  typt;  is  tappt**!  to  de- 
livcrll.’f,  10,  17, M8  Volts  Center- Fappetl. 

RECTIFIER  CHOKES 


RECTIFIER  MOUNTING  BRACKET5 

For  Types  Bl  through  B6.  an«i 

Type  Cl . $  .35  |>er  et-t 

For  Types  B13 . 70  jh  t  wi 

For  Types  31i .  1.05  t*er  >»f  l 


RECTIFIER  KIT 

6  and  12  5  IH  at  10  .Amp**. 

This  unit  Wilt  df'liwr  un(lltere<l  direct 
current  for  i>perali«>it  of  motors,  dyn.i- 
niotuo.  sulenuKls,  electroplating,  battery 
cliarmng  and  Hiiiiiiar  equipment. 

The  foilowiiiK  coinptinenis  ate  supplied: 
I  ea  Full  Wa\n  Bridge  Uectlfler 
1  pr.  Rectifler  Mounting  Brackets 
1  ea.  Transformer  115  VAC&U/tiu  rPij 
3  ea.  Silver-l’lated  Binding  i'osts 
1  ea.  4-pi>S4iioii  Tap-s>witch 
1  ea.  Fuse  and  Fuse  Holder 
1  ea.  Line  Curd  and  Plug 
1  ea.  Pilot  Light  Assembly  and  Bulb 
The  primary  of  the  Iransforn.er  is  multi* 
tapped  permitting  adjustment  of  the  DC 
output  voltages. 

Cum|.>lete  w  ith  fcbematic  $13  9S 


Filter  Kits  For  Above 

1  Section  choke  input.  lO^o  ripple.  $  9.61 
3  Section  choke  Input.  2'«  ripple. . .  19.28 


SYNCHRO  MOTORS 

Type  IF  Special— KS-694$,  LI  Weetern 
Klectric  115/9U  VAL — 4UU  Cycles 
Brand  new.  boxed.  CO  AA 

Price  Each  .  >O.UU 

WRITB  fOR  TBCHNICAL  BULLITIN  AND 
CATALOG  2f7!9  ON  COMPANY  LITTBR- 
H£AD$ 


0PAD-GR££N 

-^  COMPANY  « 

71  Warren  St. 

New  York  7,  N.  Y. 

Phone:  BCekman  3-7385-6 
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<ii  SEARCHLIGHT  SECTION 

Finest  of  Surplus  PEAK  ELECTRONICS  CO.  Fruction  of  Cost 


BARGAIN  OF 
THE  MONTH 

As  illustrated.  1500- 
B  I50O  volts  at  BOO 
ma.  Pri.  1 10  220  v. 
&0 '60  cycles.  8  x  R<  2 
X  7  swt  78  lbs. 
Made  by  Amertran. 


WESTINGHOUSE 

Type  MN  Overcurrent 
Relay,  Adiustable 
from  2S0  mo.  to  1 
omp.  Cxternol  Push 
Button  Reset.  En* 
closed  in  glass  cose. 
Hand  calibrated  od- 
iustments,  only  $S.95 


SELSYN  MOTORS 


IIS  volts  60  cycle*.  Larfe 
size,  high  tocQue.  Made  by 
Diehl  and  Bendix.  Ideal  for 
rotating  TV  beam.  etc.  Great 


H.V.-H.  CURRENT  PLATE  TRANS. 

lSOO-0-1500  volts  at  I.S  amps.  Tapped  at  IlSO  and 
1250.  Pri.  no  220  volts  50  60  cycles  in  2  Separate 
windings.  Built  to  rigid  Navy  specs  by  Amertran. 
suitable  for  broadcast  transmitters.  Induction  heat* 
mg,  etc.  Continuous  duty.  10x10x7.  vvt.  125  lbs. 
New  only  .  .  539.50 


WIRE  WOUND  RESISTORS 

5  Watt  type  AA.  20*25*50-200*470*2500* 

4000  ohms  .  . 

10  watt  type  AS.  25-40-84-400-470-I325* 

1900-2000-4000  ohms . 

20  watt  type  DG.  50-7O-I00.I5O-3O0-75O 
1 000 • 1 5 00 • 2 500 * 2 7 00 *  5 000 - 7 5 00 
10000*  16000*20000.30000  Ohms  . 


PANEL  METERS— BRAND  NEW 

2*  SIMPSON  0*20  MA  DC  (Amp.  Scalei  .51 

2'  WESTON  .0*1  Ma  Dc  26  ohms  ret . 02 

2'  GE  0*1  Ma  DC  (volt  scale) .  2 

GE  0*5  Ma  DC  (amp  scale)  . I 

WESTINGHOUSE  0*10  Ma  DC  . 2 

GE  0-500  Ma  DC  .  I 

GE  0*10  Volts  AC  . 

GE  O  iO  Volts  DC  1000  Ohms  v  . 

WESTON  0*250  Volts  DC  . 

WESTON  150-0-150  Microamps  DC  . 

GE  0-30  Amps  DC 

GE  0-1  Amp  RF  (Internal  Thermo) . 

WESTON  0-1  Amps  RF  (Internal  Thermo).. 

McCLINTOCK  0-1  Ma  DC.  (MA  Scale)  _ 

WESTINGHOUSE  0-2  Ma  DC 
GE  0-15  Ma  DC  (Souaro  Caso> 

WESTERN  ELECTRIC  0-60  Ma  DC 
DEJUR  0-100  Ma  DC.. 

GE  0-200  Ma  DC . 

WESTINGHOUSE  0-50  Amps  AC 

WESTON  0-50  Amps  AC  . 

TRIPLETT  0-75  Amps  AC  . 

WESTINGHOUSE  0-20  Ma  DC 
WESTINGHOUSE  0-150  Volts  AC . 


HIGH  CURRENT  TRANSF.  820  Volts  CT  at  775 
Ma  Ph.  no  220  Volts  60  cycles. 

Fully  Cased  . 6.95 


30  WATT  WIRE  WOUND  RESISTORS 

Ohms:  lOO- 150- 1500-2500-311- 4a-4500-5k.5i00- lOh- 
I5k-I6k.40h . 15  ea.  8  for  .91 


MALLORY  VIBROPACK 

6.3  Volt  input^utput  300  Volt  ^  100  m 
plete  only  .  e 


MALLORY  TRANSFORMER  4  534C  Vibrator 
used  in  above.  Both  for  ....  $5 


ADJUSTABLE  RESISTORS 


UTC  typo  PA  5000  ohm  plate  to  500  ohm  lino  and 
6  ohm  voice  coil.  10  watts.  60  to  lU.OOO  cpt  -*^1 
DB.  GREAT  VALUE  . ea.  $2T7l 


20  Watt:  I.  S.  50  Ohms . 

50  Watt:  80.  too.  500  Ohms . 

75  Watt:  40.  80.  100.  150.  200  Ohms 
100  Watt:  20.  50.  75.  120.  160  Ohms 
150  Watt:  50.  100  Ohms . 


THORDARSON  PLATE  TRANSF.  2370  volts  CT 
at  250  MA  tapped  at  300-0-300  volts,  plus  215  volts 
55  MA  bias  winding.  ilO  volt  60  cy.  pri. 

Fully  shielded  .  oa.  $11.95 


1%  PRECISION  RESISTORS 

2000-2500-5000-8500- 10.000  ohms  .  . .  • 

50000-95000  ohms  . • 

10000-750000-1  meg  .  .  1 


GENERAL  PURPOSE  TRANSFORMERS 

Ideal  for  Bias.  Filament.  Isolation.  Stepdown.  etc. 
2  isolated  ilOv  pr.  sec.  II(N  at  900  ma  plus  6.3  ® 
2  amps.  Fully  cased  .  Now  $1.49  oa. 


GE  0-200  MICROAMPS 

ModH  DW5I  $4. 51 


Precision  IS  Meg.  t%  Accurocy  Pesistor. 
Non-inductive,  ?  wott,  bermeticoily  seoled 
in  gloss.  .29  eo.  ?0  for  $2.50 


FILAMENT  TRANSFORMERS 

MOV  60Cy  Pri.  Fully  Cased. 

6  Volt  15  Amp  .  .  ... 

2.6  Volt  10  Amp  . 

2.5  Volt  CT  21  Amp . 

6.3  Volt  10  Amp  . 


SCOPE  TRANSFORMERS 

Pri  liOV  6(X^y  —  Hermetlcoily  Sealed 
2500V  «  l2Ma  . . 

2300  «  4Ma.  2.5  Volts  a  2  Amp 

1050V  <a  20Ma.  20V  4.SA.  2.5V  5A  . 

4500V  ^  4  Ma . 


W.  W.  POWER  RHEOSTATS 

25  Ohms  25  Watt 
150  Ohms  50  Watt 
25#  Ohms  50  Watt 
300  Ohms  50  Watt 
Dual  200  Ohm*  50  Watt 
6  Ohms  150  Watts 


MULTIPLE  SECONDARIES 

5' 4V  CT  21  A.  7.5V  6A.  7.5V  6A 

6.3V  21  Amp.  6.3V  2A.  2.5V  2A  . 

5  Volt  4A.  6.3V.  3A . 

2.5V  CT  20A.  2.5V  CT  20A  .  .. 

2.5V  CT  lOA.  lOV  3A.  5V  3A.  5V  3A  . 


PLATE  AND  FIL.  TRANSF.  PRI  IIOv  60  cy.  toe. 
1120  volts  CT  ^  600  ma.  6.3v  CT  S  3A.  2x5VCT 
6A  HermoticaJly  sealed . $9.95  m. 


1500.  5000  Ohm  100  Watt  Ferrule  Rosistori. 
20.000  Ohm  50  Watt  Ferrule  Resistors. 

Any  Types  only  .10  ea.  Min,  order  50  Pieces. 


HIGH  VOLTAGE— CURRENT  MICAS 


CHOKE  BARGAINS 

6  Henry  50  ma  300  ohms 
6  Henry  80  ma  220  ohms  . 

8  Henry  160  mo  140  ohms . 

1.5  Henry  250  ma  72  ohms 
6  Henry  300  ma  65  ohms.. 

4.3  Henry  620  ma  42  ohms. 

Swing.  Choke  I.6'I2  Henry  I  Amp'lOO 
ma  15  ohm  . 


HS  30  HEADPHONES 

250  ohms  imp.  Can  bo  used  for 
sound  power  Telephones. 

Brand  new  . 69  ea. 

LARGE  QUANTITY  AVAILABLE 
AT  LOW  PRICE 


MMF  VDC  Price,  MMP  MX 
n  OUl  600  f.lH  D.OOJ  3  K\ 

K  01  600  .  24  r  .0001  ft  K\ 

K  02  600  . 20  C  oniLS  ft  K  V 

E  027  600  .  20  C  (M)15  ft  K\ 

1)  030  600  .3#  C  .003  ft  KV 

C  .01  1  KV  .45  C  005  ft  KV 

I*  1  KV  .5#  n  (M)7  .5  KV 

C  07  1  KV  .55  H  (Ui2  6  KV 

I)  02  1200  .35  B  .003  6  KV 

<:  .024  L-jlH)  .05  A  (X)4  6  KV 

r  0.3.3  l.-joo  .75  B  (x»6  6  KV 

1;  (lift  2  KV  NO  B  (M»K5  H  KV 

('  02  2  KV  .90  B  001  H  KV 

1)  002  2.'>(K»  .45  B  (XI2  «  KV 

K  2'.<M)  .5.5  n  003  8  KV 

('  .025  2500  I  >5  H  001  K  KV 

(lot  3  KV  .9#  A  (NUi  16KV 

r  002  3  KV  ,95  A  OIVIK  I.5  KV 

I)  (K)5  3  KV  .70  A  (K».V)  IsKV 

C’  (M)5  3  KV  1.24  A  0013  30  KV 

C  (KM*  .3  KV  1.50 


STEPDOWN  TRANSFORMER 

220/110  volts.  100  watts.  Fully  encased. 
4*4  X  $'/a-  ilOV  60  cycle .  .  .  $2.4 


U.  H.  F.  COAX.  CONNECTORS 

83IAP-UGl2U’>UG2IU-UG.|4U-83l  R-83ISP  .39 


PHASE  SHIFT  CAPACITOR 


FEDERAL  ANTI  -  CAPACITY 
SWITCH.  Double  Pole.  Double 
Throw  8Sc  earh  lO  for  $7.50 


4  Stator  Single  Rotor.  0-360  Degree* 
Rotation .  Only  $2.95  each 


MEGOHM  METER 


ODDS  AND  ENDS  BARGAINS 

.004  4000  VDC  Micas  9  for  .99 

.01  60U  VDC  Mica  Cond  .  9  for  .99 

GE  24V  DC  Relays  .  5  tor  .99 

.02  400  V  DC  Tubulars  15  lor  .99 

1000  MFD  25  Volt  Electrolytic . 2  for  .99 

25  MFD  25  Volt  Elect.  Tubular  .  6  for  .99 

JAN  6CX  Tubes.  Nn«.  Boxed . 4  for  .99 

.05  600  VDC  Oil  Tubular .  10  for  .99 

ID  MMF  Midget  Variable  Cond  4  lor  .99 

Heineman  5  Amp  ItO  VAC  CKT  Breaker  .99 

Heineman  25  Amp  110  VAC  CKT  Breaker  .  I  49 
2  MFD  250  VAC  Oil  Cond  .  .  .  .  .  5  tor  .99 

Solar  .02  600  VDC  Dominoes . 9  tor  .99 

Erie  .0005  N750D  Ceramicens  . 15  for  .99 

.tx.l  2  KV  DC  Oil-Condenser . 79 

H4H  SPST  P.B  Switch  N  O.  5  for  .99 

I  4#  Amp  (25  Ma'  Littletuses  15  for  .99 

25  MFD  600  V.  Tubulars  6  tor  .99 

C-0  I  MFD  400  V  Oil  Tubulars  .9  for  .99 

Butterfly  Cond  2-tl  MMF  Ball  Bearingi  2  for  .99 

50  MFD  50  Volt  Elect.  Tubulars  5  for  .99 

.0015  5*4  Silver  Micas  9  for  .99 

Midqet  Closed  CKT  Jacks  7  for  .99 

CO  Type  4  .001  6(W  VDC  Micas  . 50  for  4.99 


Industrial  Instruments  me 
L2AU  1 10  220  volts  60  cyci 
input  Direct  reading  from 
O-inOOOO  megolims  on  4' 
metei  lan  be  extended 
to  500000  megohms 
with  external  supply 
Sloping  hardwood 
Cabinet  I5*x8'xl(r.  i 

Brand  new  with  tubes  I 

plus  running  spare  ] 

part*  including  extra  ' 

tubes.  Great  value 
Only  $69.50. 


OIL  CONDENSERS 


6  mfd  2000  vdr~3.95 
i  mfd  4000  vd'^.95 

I  mfd  5000  vdr-^.50 

.l/.l  mfd  7000  vfle— 2  25 
.1  mfd  7500  vdr~l.95 

1  mfd  7500  vdr— 9.25 
.Oi/.OI  mid  12  kv 

de— 5.75 

.005  .01  mfd  12  kv 

dc— 5  50 

.tIS  mfd  16  kv  dr— 5  75 
.65  mfd  12.500 

vdc— 12  95 
.75/35  mfd  8  16  kv— 7  95 

2  mfd  18  kv  d>^9.50 


ADVANCE 

D.P.D.T, 

ANTENNA  RELAY 

I  If)  V  60  cycle  coil  Steatite 
insulation.  Only  $1.95  each. 


DUNCO  RELAY  6  volt  60  cycle  coil  OPST _ $1,39 


Tremendous  stocks  on  hand.  Please  send 
requests  tor  quotas.  Special  quantity  dis¬ 
counts.  Price  t.Q.b.  N.  Y.  20%  with  order 
unless  rated,  bolance  C  O.  D.  Minimum 
order  SS.OO. 


PEAK  ELECTRONICS  CO. 

188  Washington  St.,  New  York  7,  N.  Y. 


PHONE  CO  7  «443 
DEPARTMENT  EA 
SEND  FOR  BULLETIN 
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g)  SEARCHLIGHT  SECTION 


SET  OFFER-PRECISION 
LABORATORY  INSTRUMENTS 

The  hleal  loinbination  of  highly  acrutate 
laboratory  iiiHtruineniR  for  those  who  re¬ 
quire  tritiiHr>  atandardB  to  euppleinent 
their  pretient  equiptiierit  or  for  those  who 
vMHh  to  estahllsh  a  superior  electrical  meas- 
iiring  laboratory. 

Look  at  theae  features: 

•  Muveiiient  acc  uracy  within  1  5  of  1%. 

•  MatcinnK  I'ortuhle  Instruments. 

•  Knife  ed^e  pointer. 

•  Large  mirror  liacked  scale. 

•  A.C.  instruments  cati)<iat«-d  up  to  133 
cyclen  and  liave  3/10  of  l^e  accuracy  on 
I.urect  t  urrent. 

•  Voltmetenc  and  Witino-ters  aie  of  the 
electro  dynamometer  t>pe 

Th.s  set  consisis  of  3  General  Klectric  type 
P-3  (Single  piiaae  A  (*. )  Instruments  and  3 
General  Klectric  type  I>P  2  (D.C.  Instru¬ 
ments). 

A.t  .  .AMMKTK.K.  Dual  Hange,  0-5  and  0-10 
Amperes. 

A.i  .  \OI.TMKTKK.  MuUitde  R.irigs.  0-150/ 
300  and  750  \»'lt«.  complete  with  correc¬ 
tion  chart  to  .'.00  cyc.es 
.%.(•.  W\rrMKTKK.  Multiple  Haiige,  0-600/ 
l0"o  ::o00.3.5"0  boon  W.itts  single  phase, 
f.  \  10  Amperes  A  1U0/2U0  500  Volts 

normal  rating. 

!).<'.  \MMKTI-:K.  Dual  P.inge  0-3  &  9  Am¬ 
peres. 

|).(  .  \OI.TMKTKK.  Multiple  Range.  0-150/ 
3"U  A-  t>oo  \  <dts  at  luo  ohms  per  volt. 

I>.t  .  Mll.I.I \MMKTKK.  Dual  Uangc.  0-10  & 
loo  Mllliamperes. 

SURPLUS  -  NEW  .  GUARANTEED 


ONLY  J385®° 


AC  VOLTMETERS 

1-15  G.C  .  AW-41.  r  U  11  bl  sc.  SOU  eye . 52.50 

»  1.'.  ti.e..  AW  41.  2*  It  11  bt  «c.  Signal  Oorpn 

IS  133  .  52.50 

I  15  C.E..  AU  23.  3'  U  il  hi  A. . 53.00 

1-15  WMton.  476.  3*  11  II . 54.50 

I  10  W.H..  NA-35.  3*  It  It .  53.95 


SPECIAL  METERS 

WATTMETER,  o  lO  Wstts  Kuil  Scale.  W'sstoo  i'jH, 
5‘s'  S<iusre  surface  infd  ca--*.  Single  phase  A.P. 
or  11.5  Volt  Normal.  140  volt  Msxiiiium 

SO  M  A  Nomird.  IKO  M  A  Maviuum  Current  ooil 
3:.  nhinH.  iTIi.-m*  umtji  ha%e  l*eeti  U'.e<l  but  have 
)ie«-ii  completeti.  chiH-kcl  and  Teste<l  and  are 

FREQUENCY  METER,  'n  to  62  t-yclen.  WVMing- 
h«m!»e  type  HA.  n-mplete  with  etternal  reactor, 
SU,"  Square  HunIi  nr  buifsce  mtd  iS’ste  which 
v.ei  ri^ulre)  .  535-00 

FREQUENCY  METER.  5.5  To  65  c.v<  le^.  Jsrne^  Hid 
die  to  type  -MF-ll.  Frahm  rihrating  reeil  type. 
11  ree.D.  100  to  150  wdi  operation.  S*-**  round 


FREQUENCY  METER.  S-'.o  t'.o  cvrles.  V 
Aircraft  type.  hla>'k  scale,  imn 
inorneter  tvxe*.  '•  rscle.*  per  s»*  dlM^l'-n  . 

DC.  MILLIAMMETER.  We!>*on  371. 
101  MA  .‘.nono  MV.)  liKoeiuen 
OIHI  0  6)H>  u  I'  M  . 

RECTIFIER  TYPE  MILLIAMMETER. 

t>l«e  81.  Aircraft  .  Jull  m  ale  equi 


>  40  Wsvton.  517.  r  It  51  4(K)  eye .  53.50 

I  4u  W.H.,  NA  33.  2*  It  It  4i»0  c>c . 53.50 

1-75  Weaton.  517.  2*  It  51  niiK  mtd . 52.95 

I- 150  G.E..  AO  22.  3*  It  1(  400  cyc . 54.00 

I  1*0  Triplet.  332  Jl*.  3*  It  M  .  M  OO 

)-l.'.0  TriRlett.  331  JP.  3'  It  It .  $4  50 

»  150  Triplett.  331  Jl*.  n*  H  H  WMtes,>tor  for 

..'»o  >olt*  . 55.50 

>  :,iH*  G.E..  .\0  22.  3*  It  It  . . $12,00 

RF  AMMETERS 

1120  MA  Simpson.  2.5.  3*  It  It.  ,  .  .  $7.50 

•  I  G  E..  I»VV  44.  2*  It  It  bl  ac . $2,95 

n-1  G  E..  l»\\  44.  2"  It  It .  $3.50 

i)  I  C.E..  l)\V-,52.  2"  It  51  .  53.00 

0  1  5  G.E..  1»W*  2.  2’  R  51  hi  h.* . 52.95 

0  1  Weston,  .-.ii:.  r  It  M  Id  !H’ . .  $2.50 

II  1  Weston.  42*.  U  It  .  $8.25 

fi  2  Simpson,  i::.".  2'  R  It  $1.50 

n  2  Weston.  12*'.  :r  It  It  .  .  .  $8  50 

0  2  ■  Weston.  r.uT.  2^  It  It  ,  ,  .  13.95 

•  •2'  MfClintofK.  3*  It  It  S  (’  JflS-lH..  ..  $4,50 

0  2’  >impson.  H*.  3*  It  It . .  $4  95 

0  2  Weston.  42*:.  3*  R  11  $8.50 

II  2  W  H..  \T  15.  3*  It  It . $5  50 

0  *:  W  H..  NT  ;*.  T  n  It . $5  50 

0  3  Weston.  42’.  3'  It  It . $8  50 

0  Weston.  42*  3*  It  It  \V  Ks*  ■  uplc.  $9  50 

0  I  G  E  .  I»\V  44.  2*  It  It  bl  -.0 .  $2.95 

0  *  Weston.  42*.  It  It .  $8  50 

II  *.  G  E  ,  I»\V  44.  2*  R  It  M  Ki-  . $}  SO 

■I  2-'  Weston.  -"7.  2*  It  It  $t.50 

0  2'I  G  E..  HO  44  R  It  ,  ,  M  95 

III  Triplett.  I  :47-.A.  r:'  S  It  W  KM  lead** 


t\l«e  81.  Aircraft  tsp*  .  full  m  ale  equaN  1.1  MA 
Ai'.  940  l  A  IH'  tii't.  7U  uhm^  r»s»i!itanie.  black 

s»'aie  I'al  0-2TO*  . .  $6.50 

DECIBEL  METER.  W>st„n  :iH  tyi»  61.  minus  in 
t>>  plu.s  6  Idt.  3*e*  rd  ft  tiake  t-a.'»e.  6  MW 
ohiiH,  Huh  siw'ed  tyi*’.  with  :t  external  wire 
wound  multipliers  to  » xu-nd  range.  Ijst  l*rire 

$37  50  $11. 5U 

D  C.  MILLIAMMETER.  I  01  25  min  atire  MA. 
black  AC.  .\  rcra't  atsle  H  I.  1  sft  bake  *  a-^e. 
Itubna  Waf.-h  t  o .  M.95 


PORTABLE  TACHOMETERS 

0  2".'»i0  Itl’M  Range.  Ja.ger  *4:  A  6  Chr-.nnmei 
ric  »siH‘  .  .  $24  50 

INI  I2ii0.  pMiO  4IIIHI.  80O0-l2<>o«  UI‘M.  lones  Mo¬ 
torola  Co..  Multiple  Range.  f.inMnuoiLs 

tiig  .  ...  K4.50 

.MO  1*00  piiin  '.000.  3000  r.OOO  KPM.  Jones  Mo¬ 
torola  Co..  Multiple  Ranee.  (\.ntlnuous  Indbat- 
,ng  $25.50 

METER^SHUNTS 

25  .Amp  r.O  M.V.  Wenttm.  Tortable  type 

'it  .  t  5.«!$ 

30  Amp  50  M  V  W«stln«hmiBe.  Switch¬ 
board  type  ..  $2. SO 

35  Amp  50  M  V  WestlnchtMiw^.  Switch- 

b..ar.1  tvi-  <!t  $*..%0 

"0  .AMP  50  M.V  Wewttm.  Portable  tyiie 

',r .  »5.t5 

lOQ  .AMP  50  M.V'.  Weston.  Switchboard 

tvpe  ft  . $4.00 

140  Amp  50  M  VT.  Wesfnn,  Switchboard 

type  ♦r  ...  .  $2.50 

3no  Amp  50  MV'  Cienern]  Flectrle,  Port¬ 
able  type  'f?  . .  ...  .  .  $7. .VO 

7'>0  Amp  50  MV.  VVestlnghoiise.  Swltcti- 
board  tvpe  <7  .  $4.50 

4  000  Amp  50  M  V’  Wewtlnghoti^e.  Swlfch- 

t.oard  tvpe  g?  ftft.OO 

5  000  .Amp  50  M  V  VVestlnglionse.  Switch- 

boa r.l  type  -F?  .  HVl.OO 

r.OOO  Amp  50  M.V  General  F.lee.,  Sw’tcb. 
bf)ard  type  MO.OO 

AC  AMMETERS 

0  30  Triplett.  331  4P.  3*  R  R  $4  00 

0  0  Trinlett.  332  JP  ?•  R  M  $3  50 

o  '0  n  E  .  AO  22.  3'  R  It  54  50 

o  *,0  W  M  .  NX  35.  3-  Tt  R  $4  50 

1.  ro  t20  Burl.  32X0  RR  u  Kx»  T'an- 

t.  -me-  $7  «0 

0  CO  120  Burl.  32X0.  3*  R  R  with .  Fv 

•DanA  $4.50 

'•  t*0  G  E..  AO  22,  3-  R  R  5  Amp  nn*  Wph  ert 
T'sn  57  50 

DC  MICROAMMETERS 

0  200  Superior.  4'v4  V  K  R  $7  50 

0  200  W  H  .  VX-35.  3-  R  R  MR  3*  W  200  \U' 
T*\  «9  50 

0  pvt  THumnh  4*t4  "  '  F  R  *5  50 

0  '0*1  He  Jur  Am«ro.  ?*  R  R  $3  00 

n  'rto  Grtten.  221  T  2"  R  R  $3  95 

'  '-0  S  mn*ftn.  f»n-  2*  R  R  $3  50 

0  ’  lO  Tripiett.  o^et  T  2*  R  R  $3  50 

DC  MILLIAMMETERS 

0  t  G  E  .  PW  41  2"  R  R  S*KT  S  .t,.  $3  00 

'I  1  G  r  .  T>\v  51  2*  R  R  Snec  g.  1  .  «3  SO 

a  1  w  M  .  NX  "3  oo  n  tt  pii.-k  <|N-  s.  ale  <3  00 

i>  1  r;  r  .  t»m  h.  n  p.  $5  50 

u  1  OF.  IV»  t!  '**  R  R  ‘<i«c  $4  *^0 

.  1  M^rbrtrt'-k  '•  «  R  giNv-  S.-a1e  53  50 

O  t  ••rriintiv*''.  *  R  R  «'xc  «  Me  53  sn 

0  t  W  H..  NX  3-  3*  R  R  MR  3'  W  00  }  TM' 


PORTABLE  METERS 


A.C.  AMMETER,  0-3  4k  015,  We»too  528  with  esNe 

A  leSils  .  50541 

D.C.  VOLTMETER.  4  u  3.  W  H  PX-L  iuO  ohivS 
per  toll  50  5A 

D.C.  VOLTMETER,  U  3  A  o  i.,u.  W.H. ’pX-4.*  2iMi 

uhiUH  per  \idt  .  *17  an 

“  ''.“iTIETER.  u-15  *  0-15U.'  Boll«  Jm.ih 

•  IH^'  ^Iwn*  l-*r  Tolt . S2I  00 

CURRENT  TRANSFORMER.  »e«on  ESI  tyvr  i  5 
Ai.ip  S«...n.!.rj.  SO.  l.KI.  0,0.  800  A  lOOO  Amp 
iriiiiar^.  ].>  V  A.  caps'ttv  see  535  im 

POTENTIAL  TRANSfORMEk;  311.  tor 

u.se  «jth  ir>0  roit  Imstruroents.  Max  notentlal 
of  l.'.OO  A  750  udls  to  159  volts.  15  V  A 

D5^  so .  two  M 

INSULATION  TESTER.  V.br..teM  MMei  201. 
Kaiige  O-L'iMi  5b.ndino  A  0-2i*ih*  ohiun  A  O-ISO/ 
3.m  600  V,.llH  AC  A  1>C,  iSl.hlly  U.VH1— «- 
ceiient  cond:t»i*n  -guarsn*«*edi. .  $3S  on 

INDUSTRIAL  ANALYZER.  Wr,t..n  6:»  t.w"  3 
mra-ut..  c.|..  Amps.  Pi.wrr  KMtnr  *  Kllo- 
’’clcsi*  .-o'. '  I  —I --''Yll''®'  -"f 
DUAL  RA^NgI'miLLIAMMETER.  « ...ti.n  16L ''o  28 


MISCELLANEOUS 

tachometer  generator.  W..sl„n  7.88  t.-i-  Jl. 
rSM'S'P* iijioicator.  .M,  N,I,  M.sW  m  Uiofl 

CkLLo  tor  aiKxe  p.inei  gsA  no 

BC  1161. A  RADIO  RECEIVER  150  210  Megs 
j^len,  fTperstes  off  115  v.dt  «0  «-yi*le.  wPh  14 

BC  II60.A  TRANSMITTER,  is;  t,,  1S7  Utn- 

r.3l'-  '.’!r  "3  I'T  .'"I'  1"  »tth  l.ltn.rr. 

vsrisc.  Ill  fui»->.  .•  n  i  M.\  meter  etc  i?q  5n 

heater.  ViN-S  21.  15.000 

IIT-I  .  1  ...I  6,.,illtir  |„i,  6  hour..  24  28  »<itt 
11 1  -i.pplv.  ...0  l.r  ..Upt.il  ti.  115  ...It  60  frrl- 
nv  Use*  f.f  r-an,*  .rniE-r  A  re«'tiri»»p  577  an 

BOWL  INSULATOR  r  .ii  hr.,,  “ 

w-  k'  I'*.{0-6.ib»>.l  Cimlng  (JIshh 

1  !’•  ftanged  howl 

J  f  *5  16  O  n.  St  b.3se  Center  lesri  In 

pin  S  IMS  X  114*  long,  mounts  bv  means  of 

2  through  mtg  flange.  (Kcrall  dla 

THERMAL  CIRCUIT  BREAKER  I>  PRT  '  15  Anm 
12<>  Tfdt  .5  I'  ,  Curve  I>.  H<-lneman  ifi'.{22  ''t  $1.50 
TERMINAL  BOARD,  with  harrier  ‘•tripa.  6  TertnlnsN 
«1th  2  cm.ir...,,.!,  point,  -mh,  EV  loni  i  2*  w  i 

STRIP  HEATERS.  30  $\att  113  vult,  2.50  nUm-.  1S“ 
xS*xr“  4}  E.  I'atalug  #2.5301,  minimum  order  10 

plecM  St  .  CA® 

GENERATOR  VOLTAGE  REGULATOR.  »lipse- 
Iftoneer  r>wg  #1317  2  .$  M-ts  at  n:  volt.  Car^ 
pile  regulator  complete  with  selenium  recflfler 
. . 9  $4.50  each 

COMBINATION  OFFER 


BOTH  METERS  FOR  $7.95 

DC  AMMETERS 

0  2  Simpson.  25.  3'  It  H _ 

0-5  Grsen.  .531,  2*  K  It . 

0-15  Sun.  .51'  .i** I,  ;r  H  B . 

0-15  Triplett.  u->21T.  3*  H  it 

O-SO  Hoyt.  12.3.  r  H-M . 

1  30  0  30  Boode.  2“  H  M  _ 

I  $0-0-30  G.E..  liW-51.  2*  U  M  . 

1  S0  0  .3I'  U.  S.  Gauge,  r  R  M 

0-1.50  Simpson.  12'.  2*  K  M  with  shunt.. 
I  0-200  Weston.  2*  K-B  with  shunt.. 
0-200  G  E..  JMi  41.  .{•  H-ll  with  .shunt. .  . 
0-3OO  G.E..  HW  *1,  r  K  H  with  shunt.  .. 
O-SiNi  6.E..  I»W  ■ ! .  2*  It  B  lev*  &hunt.  - .  . 


DC  VOLTMETERS 


•3  Simpson.  123.  2*  K  M  ring  mtd .  52.00 

-.5  W  H..  NX  .33.  2*  U  It  2mu  r/t . $3  50 

•10  Sun.  2.5I'4'.'‘.  2*  H  It  b*0  r  t . $2  50 

•15  Gnien.  GW  u  ..  2"  K  It  .  $3  50 

15  McClintock.  1)  loO  K  l.  r  U  It  Itlsi'k  male. 

bMiu  r  i  . $3.00 

I  Oelur  .\in-i-n,  21".  2*  K  It  .  $2  50 

-;to  G.E..  I»\V  41,  2"  It  It  2  0  r/v . $2.95 

"50  Weston.  ,t01,  .•  H  B  2iNi  r  t . $5  50 


-;to  G.E..  I»\V  41,  2"  It  It  2  0  r/v . 

•50  Weston.  ,t01,  .•  B  B  2iHi  r  t.. 

.0  Readrite.  2*  It  M . 

-l.’iii  Weston.  301.  :•  It  It  Surf  m'd  2"U  ' 
•r.O  G,E..  I»\\  *!.  2*  It  It  <p.-.  tal  Muvl. 


l.’iii  Weston.  301.  It  It  Surf  m»d  2i'U  r  *.  $4  50 

r.O  G,E..  I»\\  *!.  2*  It  It  <p.-.  .al  Muvle.  $3.95 
■iio  Sun.  '  It  it  Mlt;;*\V'uiiiM  VV  57.00 

KV  W  H  .  NX  3*  n-B  1  MA  mvt.  leas 


NX  3,5.  B  B  1  MA 


2"  It  It  Black  wc  1  MA 


All  meters  are  in  round  flush  bake- 
lite  case  with  white  scale  and  are 
standard  in  every  respect  unless 
otherwise  specified.  All  items  are 
Surplus  —  New  —  Guaranteed  unless 
specified  otherwise. 


MARITIME  SWITCHBOARD 

338  CANAL  STREET 
NEW  YORK  13,  N.  Y. 

Worth  4-8217 


Orders  accepted  from  rated  concerns, 
public  institutions  &  agencies  on  open 
account,  others  please  send  25%  de¬ 
posit.  balance  C.  0.  0.  or  check  with 
order.  All  prices  FOB  our  warehouse, 
N.Y.C. 
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231 


Price 

.nn 


Type 

^A»GT 

3B7 

3D4 

3I.F4 


Price 

t  1.44 

1.43 


Type 

4SA7CT 

4SB7Y. 

4S<:7 
4SD7CT 
4SF5 
4SP5CT 
4SF7  . 

4SC;7 

4SH7 

4SJ7 

4SJ7GT 

4SK7 

4SK7GT 

4SL7GT 

4SN7GT 

4SQ7 

4S07GT 

4SR7 

4SR7GT 

4SS7..  . 

4ST7 

4SV7 

4T7G 

41/903 

4(’40T 

4r7G 

4V4 

4V4GT 

4W7G 

4X4 

4X5GT 

4Y4G 

4Y7G 

4Z7G 

47.Y9G 

7A4/XXI. 

7A5 

7A4 

7A7 

7A8 

7AD7 

7AF7 

7AG7 

7AH7 

7B4 

7B9 

7B4 

7B7 

7B3 

7G4/12343A 

7CS . 

7C:4 . 

7<:7 

7F.9'124I. 

7F4 

7RT 

797 

7F8 

7G7  1232 

7H7 

737 

7K7 

717 

7S7 

7S7  . 

7V7 

7W7 

7X7/XXPM. 

7Y4 

77-4  . . 

14. 

I2A 
I2A4 
13A4GT 
12A7 
I2A3GT 
I2AH7CT. 
i  12AL5 
12AT4 
I2AT7 
l2Ar4 
l2Ai:7 
12BA4 
I2BF-4 
I2<:3 
I2P5GT 
12H4 

:  I2J9GT, 

'  I2J7G  . 

'  I2J7GT 
I2K7GT 
I2K3 
I2K8GT 
'  I207GT 
*  I2SA7 
j  I2SA7GT 
1  I2SC7 
;  I2SF5 
1  I2SF5GT 
1  I2SP7 
I  I2SP7GT 
I2SG7 
I2SH7. 
I2SJ7 
I2^J7GT 
i  12SK7 
■  I2SK7GT 
l2St-7CT 


Type 
MI.141 
RF.I  34 
RK22 
RK23 
RK29 
RK33 
RK34 
RK34 
RK54 
RK44 
RK45 
RK72 
RK73 
RX124 
SI>K94 
T24, 

TS9 
T2t« 

T724 
TZ4# 
rH94 
V74I) 

VR75 
VR7K  . 

VR44 
VR41 
VR109 
VRI94 
\TI27A. 
viin 

WL444  _ 

U'L44K  14.49 

WI.932A  4.49 

WI.942  .194  to 

WL414  .149.44 

7229  ..  1.49 

7BI24  4.49 

7P477  l2nP«  14.99 
4A2  1.44 

4A3'VR79  .43 

4A4G  1.44 

4B2  2.49 

4B3  VR44  .79 

4C:.^  VRI49  .48 

4n3/VR194  .79 

OY4 . 38 

474  83 

P74G . 88 

OIA .  ..94 

I  A3  . 72 

1A4  .  1.23 

IA4P  .  1.94 

1A9GT..  .72 

i.\4  1.23 

1A7GT  _  .34 

IB.3GT  .  1.44 

1B4  1.94 

1B9'293  1.23 

1B7GT  1.44 

1<:9GT,.  .33 

K:4  .  1.23 

IC7G  .  1.28 

in9GP  1.99 

107G  1.23 

1D8GT .  1.94 

1E9GT .  1.33 

fE7G  .  .  1.94 

1P4  1.44 

1P9G  1.44 

1P4  1.94 

1P7G  1.94 

1G4GT  1.44 

IG4GT  1.44 

ttl4G  .33 

IH9GT  .44 

1H4(;  1.23 

1H4GT  1.23 

1J4GT.  1.23 

1L4  .34 

ILA4  1.44 

;  1LA4  1.44 

:  1LB4  1.44 

I  1LC9  1.44 

IL<:4  1.44 

1LD9  1.44 

1LE3  1.44 

1I-G9  1.44 

1LH4.  ..  1.44 

ILN9  1.44 

1N9GT  .  .84 

i  1P9GT  1.44 

109GT  1.44 

1R4 .  1.44 

IR9 .  .34 

1S4  .  .  .44 

'  1S9 .  .72 

1T4  .34 

1T9GT _  1.44 

;  11*4  .  .34 

;  11-9  .72 

2A3  1.23 

2A4G  .  1.23 

'  2A9 .  .33 

.  2A4 .  1.44 

,  2A7 .  1.44 

2B7  .  .38 

2V3G  .  1,48 

2X2A .  1.29 

I  3A4 .  .34 


Type 

12SN7GT 

12SQ7 

I2SQ7GT 

12SR7 

I2SR7GT.. 

12X3  . 

1273 

I4A7  I2R7 
14AF7,  XXD 

14B4 

14B3 

1409 . 

1407  . 

I4E4 . 

14E7 . 

14P7 . 

14F3  . 

I4H7 . 

I4J7 

14N7 

1407 

14R7 . 

I4S7 
I4W7  . 

14X7  .. 
14X4 

14  . 

I4T8 . 

22 

24\  . 

29A4 

29A4G 

29A09GT 

29I.4GT 

29Y9 

29/9 

2974GT 

24 

27 

23D7 

34 

31 

32 

32I.7GT. 

33  . 


Type 

121  P4 

19E 

I9R 

23IH 

240 

39T 

49SPEC. 

79TI. 

I44TH  . 

144TS 

114A.  . 

114B 

124 

12IA  . 
243A 
249B 
211 
2i9A 
2170 
218 

221 A  . 
23ll> 

242< 

244<. 
294R 
2.941  H 
294TI-  , 
292A 
294 
294  9 
2429  H 
274 9 /B 
2329  B 
244  9 
24IA 

244.9 
344B 
3441  H 
344TI. 

347.9 
314A 
327A 
3.339 

334.9 
394 A /B 
3940  D 
.348AS 
371.9,  B 
343A 

344.9 
.»44A 

444.9 
441A 
443A/B 

448.9 
1  4I7A 

434A 

444.9  B 
<  494TH 

927  . 

I  931  . 

I  932A 
979A 
741A 
743A 
749A 
7440Y  . 
747A/B . 
743A  . 
714A 
713A  . 

1  7I4AY. 
719.9/^3 
7190. 

I  717.9  . 
i  724DY 
7219  B 
I  733AB 
i  724.9  B 
,  725.9 
1  724.9 
I  754TL 


Price 

$95.44 

1.54 

1.54 
.44 
.43 

4.45 
.44 

3.45 

12.45 

3.44 
.44 

1.29 

9.45 
2.65 

14.45 

4.54 
.43 


Price 

$3.49 

.44 

.44 

4.45 

79.44 

3.44 

44.45 
.44 

2.48 


Type 

1B22 

IB23 

1B24 

1B25A 

1B27 

1B24  . 

1B32  . 

IB3* 

1B3K. 

1B44. 

1B44 

IP23. 

1S21.  .. 

2B4 

2AP1 . 

ac4 

2C2I  .  . 
2C22  . 

3024.9 
X:34 
2044 

2043 
20.44 

2044 
2021 
3E22 
2P24 
2E25 
2E24 
2E34 
3J21A 
3J24 
2231 
2J32 

2233 

2234 

2237 

2238 
2244 
22B51 
2294B 
3K23 
2K25 
2K28 
2K41 
3API 
3B23 
3B23 
3B24 
3B24 
3B27 
3B28 
3BPI 
3C:22 

3023 

3024  , 
k:34 
30P1 

3021.9 
30P1 
3EP1 
3E24.  . 
3PP7 
3231 
4-49.9 
4-129A.. 
4-294A. 

4A1 . 

4AP14 

4B24  .  . 

4C39  .. 

4127  . 

4224 

9AP1 

9AP4 

9BPI  . 

9BP4  .  . 

9CPI  . 

90P7 

9D21  . 

9PP7 

9GP1 

9HP4 

92P2 

9LP1  . 

9LP9  . 

9NP1 

4AP4G 

4021 

4D4 

4P4.  . 

424 

7BP7  . 
7023  . 

7C24 
7029 
4023  . 
4GP7  .. 
4JP1 
41.P7. 
4NP1  .  . 
I4Y 

14SPEO. 
I4BP4 
14i  P4 
I20P7 
I20P8. . 
I2FP7  . 
12C;P7.. 
12HP7.. 


Price 

$  4.45 

4.54 

4.4.5 

4.45 

4.45 

.84 

4.49 

4.45 

44.94 

4.45 

4.45 

1.45 

1.44 
.43 

3.45 
1  18 

48 

.34 

.23 

.94 

1.43 

7.54 


3V4  .  . 

9AZ4 
9R4GY 
5T4 

9l'4G  .  . 
5V4G  . 
9W4 
5W4GT 
5X4G  .  . 
5Y3GT 

9Y4G . 

573  . 

974  . 

4A3  . 

4A4 

4A7 

4.93 

4A3GT 

4AB5  4N9. 

4AR7  1353. 

4AC9GT 

4.907  1392 

4.904 

4A07G  .  , 

4.9P4 

4.9G9 

4AG7  . 

4AH4  . 

4929 

4.9K9  .. 

4AK4  . 

491.9 

4.9L7GT  . 

4.9Q5 

4AQ4 

4  9p7GT 

4AR5 

4AS7G.  . 

4AT4 

4Ar4 

4AV4 

4B4G 

4B5 

4B4G 

4B7 

4B8 

4R3G 

4R94 

4BP4  . 

4BG4G 

4BH4 

4BJ4 

404 

405 
405GT 
404 
407 
408G 
404 
403G 

4E5  . 

4E4 . 

4P9 

4PSGT  . 

4P4 

i  4P4GT 
4P7 
4P3G 
4G4G  . 
4H4 
4H4GT 
425 

4J9GT 
424 
427 
4J7GT 
423G 
4K9GT  . 
i  4K4GT 
4K7 
4K7CT 
4K8 
4K3GT 
41-5G 
.  41.4 

'  41.4G  .  . 

,  414GA  . 

1  41.7  _ 

4L7G  . 
4N’4G  . 
4N7 

I  4N7GT  .  . 
4P5GT.  . 


35  51  , 

35A5 

39R9 

39I.4GT 

39W4  . 

39Y4  .  . 

3973 

3574GT 

35/5GT 


37 

33 

34  44 

41 

42  . 

43  . 

45 

4973 

49Z9GT 

44  . 

47 . 

44 . 

94  . 

94A9..  . 
94B9 
54L4GT. 
54Y4GT 

53 . 

54 . . 

97  . 

98  . 

94 

74I-7CT 
71A  . 

79  ,. 

74  . .  - 

77 . 

73  .  . 

74  . 


3445 

3411 

3412.9 

3413.9 
34149 
3414 

8424 

8425 

r5B 

042 

OP  072 

0X1445 

OR1444 

0X1444 

PP54 

PI  lO 

PI  30 

FI23A 

P444 

PG17 

FG27A 

PG33 

PG47 

FG3I  9 

PGI45 

PG172A 

PG235 

PG2.33R 

Gl  144 

GI.542A 

Gf.534 

GI.554 

GI.447 

HPI44 

HP244  . 

HP214 

HY45 

HY44 

HY75  . 

HY4I5. 

HYF1143 

Kt'414 


83V 

84  4Z4.  . 

35  . 

34  . 

84Y 

1I7I.7GT 

I17M7GT 

II7N7GT 

II7P7GT. 

117/3 

117Z4GT. 

I1774GT 

PM  •  1444  . 

rX124  .. 

l'X244  . . 


814 . 

811 . 

812 

812H 

813  . 

314 . 

819 . 

814  . 

824 . 

823  . 

3249 /B 
324B/3E24 

830  . 

834B  . 

832/A . 

833.9  .  . 

834  . 

836  . 

837 


4R7CT 
4S7  .  . 

4S7G 
493GT. 
4SA7  - 
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gi  SEARCHLIGHT  SECTION 


hNEW  LOW  PRICES! 


ALL  BRAND  NEW  MINIMUM  ORDER  $5.00 

STANDARD  BRAND  QUANTITY  PRICES  ON  REQUEST 

WATCH  THIS  LISTING  EACH  MONTH  FOR  LATEST  CHANGES 


(ALL  TUBE  TYPES  IN  STOCK  NOW— SUBJECT  TO  PRIOR  SALE-PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE) 


20%  DEPOSIT 
WITH  ORDERS 
UNLESS  RATED 


NIAGARA  RADIO  SUPPLY  CORP. 


160-E  GREENWICH  STREET 


NEW  YORK  «,  N.  Y. 


Phone 

DIgby  9-1 132-3-4 
All  Prices  F.O.B. 
N.  Y.  C. 


ittnuoualy  mtatiiM** 
ni*t*»r.  Tai.s  ■  v.ry  i: 
S't  oppiiftvit  2  4 


k  rSA-isi.  Pri<»*  ^ach. 


Stock 


Ql  SEARCHLIGHT  SECTION 


DIRECTION  FINDER 


Blower  Assembly 
MX-215  APG 


INDICATOR 

V 

ohn  ‘Inter  I'-DT-II., 

• ;  K.  mailature 

'100  hp.  r2  L-R 
tlou  er. 

•  tatimt  be.un  half  seciutn.  Itrantl 

•  r>l>  4  available 

Special  Price,  $4S.OO  ea. 

B.  ■ 

iinl.cattir.  24 
il  -  r  .i  i»c  r  a  t  i  o  n 
with  G  K.  Tot*!- 

^  1  nU 

-‘tuck  rSA-202. 

Trii*e  *2.95  each 

er*4il  Klei'trtc  f>C 

MARINE  DF  SYSTEM 

H]ui<)wE>rih  Mann**  I>F  UecR-lxiT  anti  l.oi>p 
Antenna.  Hulkhea<I  niuuiitinK.  24  volt  d-o 
optTatiuh  imxmI  vidiilition  but  need  sllKbi 


Special  Price  $100.00  each 


G.E.  POSITION  TRANSMITTER 


Remote  Position 
Indicotmo 

tl# 

6-12  V.  so  odes  S  Inch  Intliralor  with  0  to 
360*  dial.  Heavy  duty  transmitter.  Stock 
rSA-llo.  Trice  $9.95  per  nyMteni 


LP.21-LM  Compass  Loops 

QUANTITY 

prices 

New  T*  ON  REQUEST 


i*1one.r 

r.e  or  tn- 

clirotor  on 

or  be 

ujsF.l  as  .iitluator  w;ih 
360"  p«)tentlotiieter  on  D«'. 

Si«>'  k  sSA-6  Trl<-e  *1.95  cucli 


MAGNESYNS 


DYNAMOTOR 

til  27  s  CH'  in  ^ 


INVERTER  SPECIALS 

r.eneral  Klectru  PK-218  l»  -Input  28  v.  I 
eI-c  'll  5#2  aiiipa.  t^ulput  lla  v  400  cycles 
<1  IjoO  \a  i'liwer  factor  0  90.  ShlppinK 
wt  ino  lbs  New — Original  fartons.  Stock 
rSA-il2  Trice  *29. .‘Ht  each. 

I.elartd  or  Ruasel  I'K  218  E  or  TE-218H. 
Similar  t  o  TK-2181)  Stock  irSA-ll2A, 
Spe<‘tal  Trice  *19..'St4  each. 

HtMt  4  Tcle  Inserter — Navy  Type  CUV- 
21A.\K  11. E  5AS121I«J2  Input  27  v  .l-c 

^  45  amps  Output  120  v.  8oo  cycles  & 


SERVO  MOTOR  SPECIAL 

l-i.merr  Type  CK-C 
26  V.  40b  cycles  ftsed 
Varlabiephase 

tor- 

Rotor  moment 
*  of  inertia  7  (?m/cm*. 

jck  rSA-97.  Price  *4.7.5  each. 


IhMllne  NYC-IS  .4C 
Motor 

\  15  V.  60  cycUa.  l/40 
hp.  ISaft  rpm.  Tont. 
iluty.  .'.5  atnpB.  Stock 
rSA  245 

Trice  *9.50  each. 


CONSTANT 
SPEED  MOTOR 

1-30  hj.  3600  rpm.  Pont 
duty.  2*^"  diam.  x 

Itr.  shaft  extei.alon,  .'.  32“  diam  4  hob* 
base  mountlriK.  Stock  rSA.94.  I^rlce  $4.7.» 


Delro  .%oe92.5  C  onstant 
S|M‘«ul  IM' 

Vi'.  120  rpm  Governor 
ri-ntrollesj.  Slock  SSA- 
249.  Trice  *3.95  each.  Qty  prices  on 


DC  SERVO  MOTORS 

C'-l  .\ntopiloC  Serxo  Tnit— -28  v.  DC  Shunt 
m»»i<>r  2250  rpm.  2  mafrnetic  clutches, 

reduction  gear,  differential  and  2  mai^netlc 
brakes.  Output  shaft  15  rpm.  Tor<iue  225 
In/lbs. 

Stock  rSA-180  Trice  *19.50  each 


SYNCHROS 

Novy  Types 


Prices  on  Request 


V  'I  0.6m  amps.  Stock  | 

Price  $1.50  eoeh 


VV>o<'® 
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SEARCHLIGHT  SECTION 


THERMOSTATIC 
TIME  DELAY  RELAYS 

AnipiTife  t>p<'  115  No.  •4.*> 

llfster  rolfaRp  ll'V  N.-nn4lly  t-p^n 
srST  roiitai-t*;.  45  i»w.  ilt-lay  t 
rating  lir.V-;}A  .  A  C  (or  440V  .  .V  C 


0iehM20V  DC  to  120V.  A  C  .  60  cy.,  1  Ph 
2.S  KVA.  Complete  with  mognctic  controller, 
2  field  rheostats  ond  full  set  of  spore  ports  in¬ 
cluding  spore  ormotures  for  gcncrotor  ond 
motor 

New  . $185.00 

Allis  Cholmcrs  115V  D  C.  to  120V  60  cy., 
1  Ph  1  25  K  V  A  ,  P  F.,  80  Centrifugal  starter 
Fully  enclosed. 

Nest  . $97.50 

Some  os  obove  but  for  230  V 


O'Keefe  ond  Merritt,  115V  DC  to  120V. 
AC,  50  cycles,  2  K  V  A.,  Pf.  9 

New  . $165.00 

Electrolux  Dynomotor  105/130  V.  DC.  at  6 
amps,  to  26  or  13V.  DC.  at  20  omps  or  40 
omps  respectively.  Fully  filtered  for  rodio  use 
ond  complete  with  Squore  "D"  hneswitch 
Navy  type  CAJO  211444. 

New  . . $74.50 


25,000  CAPACITORS 


At 


Inertecn  Type  FP  25,000 
volts  .5  MFD  Site  U'z" 
*16’2"*4*2**  '•'ifb  mount¬ 
ing  brockets 

Brand  new  $23.50 


Shipping  weight  35  lbs 


1  5,000  Capacitors 

15,000  Volts  1MFD  Cat 
No.  1463.  Sue  12"k 
16’2***'1’*  With  mount¬ 
ing  flange. 

Brand  new  $14.50 


All  prices  indicated  arc 
FOB  Tuckahoe,  New 
York.  Shipments  will  be 
made  via  Railway  Ex¬ 
press  unless  other  in¬ 
structions  issued. 


LINEAR  SAWTOOTH 

POTENTIOMETER 

W.E.  No.  KS  15138 

liip'it  24  mlfs  IM  .  (hjfput  sariw 
.11  ac<*onlanfv  with  linear  >awlooth 

Brand  New  $5.75 


STEPDOWN 

TRANSFORMERS 

Input ;  II  '.V  »;o  furies. 
(Mnifin:  2u  V  .  at  iu  anip<. 
Alxi  trtppefi  at  liV  .  ffir  pilot 
light  M^al  for  Sfletiiuni  IUh.*- 
Applicathiii.s.  ftr 

Brand  New  $2.45 


RADAR  COMPONENTS 

CRP  23AGC  Load  Dividers  for  use  with 
SG  Modernization  Kits  New 
CBM'SOAFO  Navy  type  Rodor  Repeater 
Adapters  New  and  complete  with  14 
tubes,  coa«  fittings,  installation  plans 
and  wiring  diagrams. 

Synchro  Amplifiers.  New 

Type  CARD  23AEK  Bearing  Control  Units. 

New 

Type  T  D  Y  ,  SO-1,  SO  13,  SO  3  Rodor 
Antenna  Assemblies  New. 

T  D  Y.  Antenna  Control  Units 

Rodor  Tubes,  types  4C3S,  7BP7,  3B24, 

3C45,  721  A,  2J62,  9LP7,  3B22,  1B24, 

IN21B  Crystals,  etc 

Radar  Crystals  Raytheon  98  3S  KC 

Type  SO-11  Rodor  Modulator. 

Type  SO. I  and  SO  3  Transmitter  Receivers 


MODEL  AN  APA  10 
PANORAMIC  ADAPTER 

Provides  4  Types  of  Presentation: 

(1)  Panoramic  (2)  Aural 
(3)  Oscillographic  (4)  Oscilloscopic 

Iitrsignp^l  for  u«*  with  r»*i'«»fvlng  »*<jiilpm^nt  AN 
Aim  AN/Aim  *.  A.N/Arit  4.  sru  or  a>i> 
r.-^flv^r  with  I.K  ..f  4V.kr,  or  HO  m 

With  21  tuN*fc  Im  huUng  n.opo  tulie.  l\iiivi*rtt-l 
for  oitfra-ion  on  ll'V  «»»  sfturc.* 

Inctudpy  RO  pagp  T  M  $195.00 


SHOCK  MOUNTS 


Lord  S20  \  1  1^"  . 

U.  S  Rutrtfr  rsiSO  C.  2V*  x  2\' 
Lord  15.  Ji,*  \  X  1‘*' 

Lord  no.  P*-  .\  X  N."  . 

Lord  rj.  X  lU*  X  S'.  . 


PARABOLOIDS 


1 71 2"  diometcr,  spun 
mogncsium  dishes,  4 
inches  deep.  Rein¬ 
forced  perimeter.  Two 
sets  of  mounting 
brackets  on  reor 
Opening  ot  apex  for 
waveguide  dipole  os- 

scmbly  1*2  X  1*8“ 


Brand  new,  per  poir,  $8.75 


riare  octal  base  llclas 
No.  .'IhFMX  n.5V.  «o 
cy.  0  140  amp  lies.  75 
ohms.  Makf.w  two ’)reak<. 


Brand  new . $2.45 


SELENIUM 

RECTIFIER 

'  Bridga  Typo 

Input:  3i)  V  M' 

(hitput:  V  lM‘-.  1  1  Amp 

Brand  New  $2.75 


WESTERN  ELECTRIC  ||M 

MERCURY  B 

CONTACT  H 
RELAYS  # 

TYPE  D-168479 

These  reloys  ore  glass  sealed,  mercury- 
wetted  contact  switches  surrounded  by 
Operating  coils  ond  encased  in  metal 
housings,  mounted  on  an  octa'  tube  bose. 

TYPICAL  APPLICATIONS 

•  High  speed  keying 

•  Tobulating,  sorting  and  computing 
machines 

•  Relay  Amplifiers 

•  Vibrator  Power  Supplies 

•  Servo-mechanisms 

CHARACTERISTICS 

**  High  speed  of  operation 

•  Constant  operating  charocteristics 

•  Freedom  from  chotter 

•  High  current  capacity 

•  Long,  trouble-free  service 

Single  Pole,  Double  Throw  Contoct$  Two 
coils  of  700  ohms  and  3300  ohms.  Operating 
current  with  coils  connected  in  series  6  6  mo. 
Release  current  5  2  mo 

When  operoted  under  specified  conditions  this 
reloy  hos  o  life  expectancy  of  1000  hours  ot 
60  operations  per  second. 

Ovcroll  length— 3-3  8".  Overall  diO. — 1-5/16“ 
Btond  now  ^  M  ^  F 

Priced  ot  a  fraction  /  S 

of  Government  cost  nw 

Send  tor  4  page  Technicol  doto 


SOUND  POWERED  TEL. 
FIELD  SETS 
Type  TP3 

,  'a'^  t'or  f"*)  “Unialllng  for 
j  —  ..  1  mice  No  hat - 

■».  ferles  .Ma\  !*»•  U'hmI 

'  .T""  ^  '•('  iiietalllc  or  i:i<i'inile<!  rlr- 

n-wlrt*  hioti.  cahliK 
U'irig  lof-al  hatterj 


4  •'  /  •uit.t,  <ip».n-wlri 

r  U‘ph>trit-«.  wlA.t 

ft  V  «4V-ring-ci..wn 

'  ^  1  f  ri'fiitnon  It; 


Brand  new 
Per  Pair 


MICRO-WAVE 
RECEIVERS  IN  STOCK 

TYPE  AN/APR-5A 
and  TYPE  AN/APR-4 

Prices  on  Request 


ELECTRONICRAFT 

INC. 

5  WAVERLY  PLACE  TUCKAHOE  7.  N.  Y. 

PHONE;  TUCKAHOE  3-0044 


All  merchondise  guaran¬ 
teed.  Immediate  delivery, 
subject  to  prior  sole. 

All  Prices  Subject  to 
Change  Without  Notice 
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•  1 5nkfr1 


.H027 

.(MI3 

ik»39 

.(K)7 

.01 


Price  Ki'hedule 


Price  Schedule 

Unifd  lOc  .<t03inrd  to  «Hm8mfd  <^>0 
»Hi27mfd  2Ur  Olmfd  «5<* 


CERAMICS 


A^iSOKTMI-rNT  Hxp 


Price 
l.9fi 
»l  7* 
I  68 
N.8* 
1.75 
t.65 
4.5« 
1.75 


CHOKE 
400  MA 
12  H 
90  •  > 

6  000 
V  O.C. 
TEST 
S3. 85 


MINIMUM  ORDERS  $3.  All  erdert 


Resist.  Mfg. 

1012  ('lartetst 
25  IKr 
50  ('Isnvtat 
200  Iltr 
250  Ohmit* 
3.V)  ( ►hmile 


dhmitp 
OhiDite 
i  ihmite 
(diinite 


t  1  Walt 

Tol.  R»cict 

lU^o  Oid  O 

$  560 

5  3.300  I 

10  5.600 

5  lUK 

10*.  IHK  I 

10 

10  $4  per  Hum 


Wott 


Relict 
220  K  I 
iOOK 
360  K 
390  K 
9IUK 


Rectct 


RELIANCE  SPECIALS 


APACITORS - 

POSTAGE  STAMP  MICAS 

if  .66  mnif  200  tnnif  .VlOminf  *ni 


WW  PRECISION  RESISTORS  1  % 

'i  WATT— 2Se 


Vi  WATT— 2Sc 

iii  jHiii  3,ij; 


COAXIAL  CABLES 

RG  8  U  S2  OHM— Per  1,000  ft.  SSO.OO 
RG  22/U  95  OHM  (2  cond.) 

per  1000  ft.  $120.00 
RG  62/U  93  OHM  per  1000  ft.  $  40.00 

COAXIAL  CABLE  CONNECTORS 


SILVER  MICAS 

nmf  3dOnun(  ftHOminf  O02.6mfd 


1  WATT— 30c 

6.2112  1.26012  9.IN)Ol.'  6.6  tMNil 

10.1  3.;tOO  I8.0IHI  66. INK) 

13.9  7.iNMl  60.INX>  TO.iMNi 


StiiMif  r.'nimf  22riimf  66011^1  1  lonunf  220niiiif 

3  tt  13  27  62  116  KMMI 

1  7  16  33  6H  im  1090 

IS  4? 


OIL  FILLED 

D  V.U.C.  Price  MFD  V.|>c:. 

2.6.mMl  114  95  .l-.i  7.0UO 

16.0041  4.5«  .1  7.0INI 

',{4  16.IMM>ftiul  I  .02>.02  7.iNir> 


25  WATT 
Mfg.  Shaft 


1.5iR'  ClsruKtjt 
2.000  ( ihm.te 

2.500  Ol.mite  S.D 

3.500  » ihinite  yV 

5.»)00  I  OiDiJie  D 

•  Scff^  Driver  blot 


2  mfd  2  ^ 
4,000  l‘“ 

V.  D  C.  5 
r23F47  2 
SPECIAL  |„ 

W50  1 


POWER  RHEOSTATS 

fATT  SO  WATT 


liNl.'MNIli  12^.IMI012  1M),(KX>12  470.0001’  626.INNI1 

120.000  130.000  622.0(H)  tHN).04Ni 

126.<M)0  160.000  320.000  700.4)4Hi 

1  Megohm,  1  Watt,  \% — 65c;  S^b— 40c 
Orders  for  100  pieces — 10%  off; 
Orders  for  1,000  pieces — 20%  off. 


PULSE  TRANSFORMERS 


ALLEN  SET  SCREWS 

*  4M  X  1  K  r.-r.;  X  1  V  x  3/lfi 

4-4"  x  3M»;  x-32  X  I  'v  x  :'.2  x  5.K 

•M.Ij  SIZKS  (C*iip  Pulnt)..  81. .60  per  1"0 

Wrenches  for  above...  ,  . 2#  ea. 


\  124  T2.  I  TAII.  ni.'irked  9262  or 
Kray  ra«e,  1\  hi;:h  x  !’»“  x  wil 
nil8-  Btuda  Kaiiu  111.  hypersil  c  • 
3.V».il  fH -Spec  10.  Ill  h.caK'-  Tr.u 

lent  to  9262  (al»ove»...  .  .. 

TK  lOlM.  Dinifin  Coil  Co. 

TK  1049.  Diinon  «  u.l  «'(•. 
3.V2.7260-2.\.  Ij  16"  .l,a  x  W 

10  ohms.  34  ohm,  140  <y  to  176  K 
.3.62' *25l>2.\.  Miniilar-  ahurter  pulae 


sniaM  M>\(.||F:TTI  SI.KFA  I N«i— Asi-t  mzf 
ti-ni  <11.-4.  .3  ft.  length-*  !«♦  ft— 

8I..%«  ■ 

Jy  fil.'I'liiM  enieiit  ,6  Kal  8II.1^m1  $2.J 

%eriiler  illal  h'  -r  H''221.  2 's.  *'  flia  *»- 


10  ohms.  34  uhin.  140  <y  to  176  K'  .  81.26  OC  AMMETER 

,362- *251-2.%.  Hiniilar-  ahorier  pulsea.-  $1.23  0-15A 

300  K\.\  of:  76.57290.  6"  ohm  pulne  calde  con- 

nectii'ii.  3.''r>U  iti.,  17.360  \'.  -lUt.  (260  KVA  MOVE. 

(q;  *-4  uuerMsefond ) .  .  .  .  816.00  12  Mo^ 

KOO  K%A  O.K.  K2731.  2S.6m6  Volt  pk  output. 

ItitUar,  puiae  uoltti,  on-  -tnicruHecun>t  819.60 
1)106173,  \V.  K  Fieip  rt-aponttf  I'lK*'  to  ^AiDorso 

2  .MC .  812.00 

K>9WH».  Ratio.  1.1  1.  2  1.  Fie.4  tal.ne  3S0  to  Lotto# 

620  CIVS .  84.00  i^$34  S3.85  eo. 


2012  Obmite 
.V)  Ohoute 
•4‘(  '  90  ('IsroBtkt 

.40  I.OIIO  (IbiDite 
.4!)  1,250  chmite 
.59  3,500  ( ibmitc 


TYPE  AB 

Carbon  Resistors 


SWITCHES 

l*il<»ti  Itliittili  T>  |ie,  .Ni-iii.  ifpe-i 

29C 

19  r<fr  82  -69 

ru«4h  ButttMi  T 

pe.  .•<  !■  If  T  13 

C  .  19  for  83.69 

l.ever  Type,  .\4)i 

inully  4'l--.-ed  3: 

C  19  (fir  83.99 

(». F,.  >w Iti-hette 

.N.inu.  rii.,...  .1 

:«  \«irni.  (fp*-ri 

lf>« 

I'ukkI** 

6  A.  12 

7  \  .  S  1‘  If  T  11. 

il  Hatiille  .tit 

Toiticle 

•  A.  126 

V.  1*  1’  S  T  ,  Hat 

HirMil.  29< 

11 

•t  iilNise 

exiepl  1"  A 

.3U 

TtiXKle 

•  A.  12 

.  V.  If  !•  1»  T  Ha 

I  H.'tnille  6tc 

JONES  BARRIER  STRIPS 

Tyttr 
2-140  Y 
M  to  »4 
4-146 
4-11(1 

R- 1  10 
10-140  ^ 

n-iio 

lS-140 

2-141 

Prlre 

.05 

W  .12 
.10 

13 

.21 

4W  11 

IH 

.42 

.09 

Type  Price 

5141  Y  25 

7- 141  .26 

b-l4l  27 

8- 111  >4W  38 

9- 141  Y  .12 

10- 141  47 

12-141  43 

11- 141  51 

17-141  .bO 

Type  Price 

17-141  Y  7H 

5-142  21 

8-112  Y  :2 

10-142  44W  .58 

17- 112  V  .97 

18- 210  .IS 

22-240  15 

PRECISION  POTENTIOMETERS 

6  WATT  4  WATT 

o  Mutrr  314\  11.70  .Wlia  Ceiitnlab  $.90 

r.R  3I4\  ISO  .VI  I).jur292  .75 

r.R  3I4\  2.50  .VI  r.K  .VII  1.10 

IVjiir  2VI  1.70  M  UK  Vll  110 

Minor  :114<  170  :>ll  llojur  2s2  .75 

Minor  :tl4\  ZSO  2li  <1K  301  1.10 

I'.K  314  V  2.50  12  -ill  VII  1.10 

CiH  'M4  V  140  1^  WATT 

I.!*  •i...  1  m  47I-VS1,S  3.50 

1)0  jur  2iill  1.70  III,,,,  |,u  ,-|  |  2  55 

(IK  314 A  2.25  loi.ift  Ml,,..  3T1  r  2.50 

r.R  214\  140  iD.imii  Dojur  2717  2.00 

r.R  214  \  1.40  I  5, null  Dojur  271T  2.00 


12th  St.  Cor.  ButtOnwOO<J,  Philo.  23,  Pa.  Telephone  MArket  7-2401 
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tains  electric  control  and  realslor. 


Tl  BE  STEM  M\t  HIVES.  Mfd  hy  Kahle  K 
lions  with  <i»‘neva  movements. 


delta  9S9  Mf-1.  by  GE 

ith  automatic  control. 


H.ISING 

for  larire 


MEVT.  Remodeled  fri.r 
Drill  press  pedestal  t\p 


<.I.\SS  <1  T-HEE  M.\rillNE.  McCreery  Machine  WKs,  Z”  diamond 
d  so.  cutt.Mk:  wheel  mounted  undei  table. 


ater*cooIrd  cylinder. 


(fniHINATION  STEM  &  SE.\I.IN<i  MACHINE.  Dual  drive,  auto¬ 
matic  Operation. 

MAKhIVG  M.XC'IIINE  H.  H.  Marker  Machine  Company  Model 
IV  L.  for  lalielinc  electronic  tubes.  With  1/2  hp  motor  coupled 


4.KI|>  M  INDEK  &  KOI.EEK  WEEDEK.  GK.  for  aide  rod  tunasten 


mechanism  to  lift  work  up 


AKCING  BOTTLES.  GE.  Stanl.ft 
and  down  Inside  bottle. 


SET:  SM  TIOV  A  sAM>  BEAST  LMT.  By  Amer.  Foundry  Co. 
Mmie!  IB,  .1  hp.  GE  motor. 

GAS  EEKH-’^'ING  ITKNAf’E.  GE  CaL  lt8:36225Gl.  HOOT. 

Hrown  pyrometer,  panel  A  timers. 

AI  TO  Bl  TTON  STEM  MACHINE.  1-12  Head,  complete  with 

fires — ready  for  Immediate  <*peratIon. 


Bri.B-riER<  ING  &  TABl  EATING 

Eng.  tany  standard  transmission  ti 
motor.  1/*>0'110  v.  cear  drive,  reduce 


MACHINE.  Mfd.  b>  Kahle 
I>e8  or  thyratri.n  l  1/20  hp. 
I  to  108  rpm. 


BASING  <  EMENT  MIXEK.  Mf.l  by  J.  H.  Day  Co.  Model  1.  with 
3  hp.  motor.  GE.  3  00/550  V’.,  1735  rpm. 


STl  RTEVANT  GAS  BOOSTEK  with  diaphragm  regulator,  by. 
jiasa  and  1/2  hp.  motor,  ll'*v.  Many  others. 

K  H\H  KINNEY  \  .\(  El  M  Pl'MI’S,  with  base,  no  motors. 

AIK  BEOWER.  With  motor,  GE.  HPill.  3  phase.  Blower.  Type 
.\I.M*20  450-3.5  lbs.  3500— many  others. 


MIKE  STRirPING  M.\4  HINE.  Model  OE.  for  stripping  wli 
to  ^  ^:au*re  IP  nch  type  w  th  motor. 


iE\MNG  &  STEM  MAC  HINE.  M  heads.  Mfd.  GK.  3,4  hp  «JE 


August,  1949— ELECTRONICS 


#  SEARCHLIGHT  SECTION 


FOR  SALE 


<iKll>  <  AKBONIZING  A  CLEANING  E4H’II*MENT.  GE  One  gen. 
radio  varUc  luinj,  one  h>drosen  monorneter,  lifting  mechanism 
for  carbonizing  unit. 


HVl>K4KiE\  FI  KN.\CES.  <"omplote  w.th  automatic  controls. 
20-  X  7"  X  4'*.  Brick  lined,  with  two  Bristol  automatic  ctintrollers 
Brown  pyrometers. 

L<iE.  SPOT  WELDER.  Mfd.  by  Nall.  Welding  .Macb.  Co.  Type 
2235.  Une  GE  water-cooled  transformer,  5'»0  KVA.  air  pressure 
control,  two  heat  controls. 

MAGNETIZING  EQCIPMENT.  Mfd.  by  GE.  for  4s<5  and  5^5  mag¬ 
netron  tubes.  Une  (’K7503A125-G1O  welding  panel  for  GI,415  tubes, 
one  heat  control,  one  welding  time  control. 


•  Electronics  manufacturing 
equipment 

•  Used  but  in  excellent 
condition 

•  Can  be  adapted  to 
Television  Tube 
Manufacturing 

•  Inspection  invited, 
immediate  shipment 


KXHAI  sT  M.\1HINE.  U  heads.  Mfd.  by  GE.  can 
be  converted  to  standard  tube  production.  Has  all 
contnds.  with  trap  transformer,  gauges,  controls  for 
each  head,  timers,  two  Brown  panel  pyiumeters 

TROLLEY  EXHAIST  .MACHINE.  GE.  can  be  con- 
verte<l  to  standard  tube  pro«iui  tion.  Has  all  controls. 
1  ni.tnually  uper.ated  trolley  system  on  angle  Iron 
sirui  ture.  ten  gas  valve  controls,  six  DLIC  21G27 
plate  transformers,  two  tube  heat  ovens,  six  GB 
mercury  cundenration  pumps,  two  gen.  radio  varlaco. 

E<|1  IPMENT  FOR  MOl’N T  1^T,ASIIING  CNIT.  GE. 
can  be  used  for  different  type  tubes.  1  gen.  radio 
variac.  one  hydrogen  feed  for  Mashing  bottle,  iimo 
switche.s,  relays. 


I,\II\IST  MAC  HINE.  16  heads.  CNISED.  by  Kahle  Eng.  Co.. 
eompleie  With  16  metal  liquid  air  traps,  16  compression  heads.  16 
A at«'r-C'*ol*‘d  conipression  levers  with  rollers,  7  n.ercury  pumps 
1»  2.'5‘«.  13  terminal  boards,  five  timers. 


IN'^I  l.\TOR  E4IIIPMENT.  GK.  consis 


4  \KltONI/LNQ  E4|l  IPMENT.  GE. 


elding  equipment. 


E\IL\IST  MXCHINE.  32  heatis.  Mfd  by  Kahle  Eng.  Co.  Ca- 
parity  60  tub'-s  per  h<njr.  6n  W,  typ>'  B174  Seallex  chassis,  with 
pumps,  commutator  and  torch.  Three  power  oscillators,  panel 
board,  transformer. 

FLARE  M.\CHINE.  Mfd  hy  Kahle  Eng.  Co. 

\  ACl  1  M  FIRING  EAJCIPMENT  Mfd.  by  GB. 


ll.XIKD.  4  slides,  redu<  er.  with  motor  and  oil  ] 
FLETC  HER  Centrifuge 

4i\S  FIRED  OYEN  FI  KNACK.  :;2in.  AGF. 
FEDERAL  Dl  ST  CLASSIEIER.  I^aboratory  unit. 


Many  others  for  glass  working  for  laboratories,  lamp  A  neon  use. 

HAYDU  BROTHERS 


PLAINFIELD 


NEW  JERSEY 


TRANSMITTING 


RECEIVING 


SPECIAL  PURPOSE 


#  SEARCHLIGHT  SECTION 


Check  this  list  for  exceptional  volues  in  mognetrons, 


IMMBOIATS  DeUYeRY  AT 
THS  LOWiST  PRICBS  IN 
OUR  HISTORY! 


neon,  pilot  and  flashlight  bulbs.  These  are  brand  new,  standard  make  tubes, 
for  future  needs  directly  from  this  ad  or  through  your  local  parts  jobber. 
Type 
12KS  . 

I2SF7 
12SH7 
I2SK7  . 

12SL7  GT 

12SR7  . 

12x825  2  amp  Tungor 
13'4  Bollost 

15R  . 

FG-17 . 

REL-21  .  . 

23D4  Ballast 
25Z6  GT 
2807 

30/VT-67  (For  Walkie) 

33  VT-33  (Talkies) 

RK  34 

34 

39  44 

45  Spec.  . 

46 

EF50  VT-250 
CEQ  72 
72  3B24 
VR.75 
76 

VR.78 
80 

FG-81-A 
83 
83V 
89Y 
VR-90 
VR-92 
100R 
FG-10S 
VR-105 
VU-111 
11723 

VT-127  English 
VT  127A 
VP  150  . 

VT  158 
FG  172  . 

205B 

211  (VT-4-C) 

21 5A 
2310 
2828 
304TH 
304TL 
207A 
316A 
3S0P 
3716 
388A 
417A 
434A 
446A 
450TH 
GL-47IA 
527 

WL  530 
WL  531 
S32A  1B32 
GL-559 
KU  610 
HY  615 
700B 
700C 
7000 
702A 
703A 
705A  . 

707A 
707B 
710A 
713A 


Type 

01A . 

1B22  . 

1N21  Xtol  Oiode 
1N21B  Xtal  Oiode 
1N23  Xtol  Oiode 
1N23A  Xtol  Oiode 
1N27  Xtol  Oiode 
1R4  1294 
1R5 
155 

1521  . 

1T4 

2C26 

2C26A 

2C34 

2i21A 

2J22 

2J26  . 

2J27 
2J31 
2J32 
2J33  . 

2J37 

2J38 

2J48 

2X2  879 

3A4 

3A5 

3AP1  CRT  .  . 

3B22 

3624 

3BP1  CRT 
3CP1-S1 
3C24  24G 
306  1299 
3FP7  CRT 
3HP7  CRT 
3GP1  CRT 
3Q5  . 

REL-5 

5AP1  CRT 

5BP1  CRT 

5CP1  CRT 

5GP1  CRT 

5J23 

5J29 

5Y3G 

6A6 

6AB7 

6AC7 

6AK6 

667 

6BE6 

6C4 

6C6  . 

6C21 

6D6 

6E5 

6H6 

6J5  GT 

6J6 

6N7  GT 

6R7G 

65F5 

6SG7 

65H7 

6SJ7/GT 

6SK7/GT 

6K7/GT 

6SN7/GT 

6SQ7  'GT 

7A4 

7A7 

7C4  1203 

7C7 

7E6 

7F7 

7H7 

7N7 

7Q7 

10'VT-25A 

lOY'VTTS 

12A6 


Type 

7I4AY 

RK7156 

717A 

721A 

724A 

724B 

725A 

726A 

730A 

801 

801A 

803 

804 

805 
808  . 

809 

810  . 
811 

813 

814 

815 
826 
829 
830B 

837 

838 
841 
843 
851 

WL  860 
861 

864 

865 
866A 
869 
869B 
872A 
874 
878 


NEON  BULBS  FOR 
RADIO  USE 


Pilot  and  Flashlight  Bulbs 


M.zd.  No.  Volh  Witts  Bulb 


1  95 

1  JO  350  40 

4  25  350  31 

5  95  350  4J 

>  75  350  JO 

75  350  14 

”  350  ,5 

‘  ”  348  _ 

350  19  Pioi.  Bulb  1J0  500W  T  JO  M.d  Pf  1.45 

LB17C  J4  035  A  TJ  T.l.  B««  .18 

7,5  LB  58A  110  7W  C  7  C«id  Sti.  .17 

j  55  LB  57A  53  1J  16V  1  CP  Min.  Buy  .07 

19  95  LB  100A  AiroUnc  HtwJlifhl  J4V  J39W  A  19  Mtd.  PI  .38 

2  75  LB  101  3J3  3  (Aitcr.fl)  T  1 )  953  JJ 

1125  LB  101A  LM  60  115V  J50W  T  JO  M.d.  PI  40 

17.50  LB  10J  1195  1J  16  .50  CP  RP11  DC  B.v  .14 

17  50  LB  10JA  CC  13  110V  100W  TB  DC  Pf  .33 

3  55  lb  10JB  1491  J.4  .8  .mp.  DC  B.y  .14 

3  75  lb  10JC  3DJ  J8  (Airpitnc  tvp.)  DC  B.»  .14 

7J5  lb  104  313  J8  .17  .mp.  T  31  Min.  B.V  11 

'  i®  LB  105  1816  13V  .33A  Min  B.v  1J 

LB  106  1JA  1J  .09.11  TJ  Tcl.  Bm.  .18 

,05  LB  107  J4AIWE  J4  75  105  T  J  T.l  B««  18 

LB  108  S-14Arfon  105  J1  WM  Mtd  Set.  JJ 

4  85  LB  109  S  T.I.pbon.  Tvp.  N.on  TJ  .17 

2  65  350  18  1477  J4  17  T3  Min.  Set.  .16 


DISCOUNT  ON  ORDERS  OF  $100.00  OR  OVER 


Monufocturers;  We  carry  thousandi  of  electronic  parts  in 
stock.  Send  us  your  requests  tor  quotation. 


Distributors;  Our  standard  jobber  arrangement  applies. 
Order  directly  from  this  ad. 


CHICAGO  10,  ILL 


320  N.  LA  SALLE  ST.,  DEPT.  SL 
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RADIO  SHACK  price-cutters  made 
a  grand  tour  of  our  five-floor 
building  . . .  unearthed  an  amaz¬ 
ing  variety  of  149  receiving, 
transmitting,  rectifying,  switch¬ 
ing,  photo  and  cathode  ray  tubes 
.  .  .  went  to  work  and  cut  our  old 
(low)  prices  to  smithereens!  All 
are  guaranteed  new  Gov’t,  sur¬ 
plus  .  .  .  inspected  for  mechanical 
.  breakage  before  shipment.  Lim¬ 
ited  quantities  of  some  types,  so 
don't  delay  —  ORDER  TODAY. 
Discount  2%  if  your  order  totals 
$50.00  or  more! 


KICK 

:5B  .  $t.50 

:k5oilx  .  .fo 

:kniK9 . -  1.10 

H.lLNS  . f.TO 

)(;!«)5  . .  f.70 

•:l(:6A  . .  i.io 

•fM)  . .  35.00 

R;17  . .  3.10 

KG27  . . 4.45 

OIAMA  _  3.50 

HY6I5  . 35 

VRW  _ .75 

VK105  . . .40 

VRISO  _ 40 

OKM) . . 4f.50 

OKhl  . 45.00 

(,)KT2  . . . 75.00 

RK25  . 2.40 

RKhO  . .40 

RK^5  . . 20.00 

RK72  . 1.00 

RX21  _  3.25 

WIAS3B  .  75.00 

WlA81/f)86  . 12.00 

Xm  .  40.00 

ZP653  _ 75.00 

h05  _  10.00 

ZP679  . .  40.00 

1R22  . 5.00 

IB24  .  5.50 

1B27  .  7.0  J 

HIM  .  1.2« 

I  P2.3  .  1 .45 

2\\n  .  3.50 

2B22  .  2.50 

2(22  . 23 

J<  .26\  . 30 

Jf  .W  . 2.50 

Ji  MO  .  2.50 

2f  U>  .  4.50 

21)21  .  1.25 

2K22  .  1.50 

2J21  .  10.00 

0.00 

2)26  . 15.00 

2J2:  . 30.00 

2J.U  .  22.50 

2JV)  . 100.00 

2jr>0  . . 50.00 

0.00 

2J.VS  .  34.00 

2JM\  . 110.00 

2)62  .  47.50 

2K:«  . $40.00 

2t2/879  . J5 

2x2A  . 75 

:)APl  .  5.00 


T^RnOlO 
SHBCK^- 

CABLE  ADDRESS  *  RADIOSHACK 

161  WASHIH6T0H  ST..  BOSTOH,  MASS..  U.S.  • 


NEW  RADIO  SHACK  CATALOG 
CALLED  “RADIO’S  FINEST”! 

Send  for  your  FREE  copy  of  our  108-page 
1949  catalog  TODAY,  also  copy  of  new 
8-page  Summer  Clearance  surplus  flyer! 


TYPF  PRICE 

.3B24  .  .  .00 

.3B26  .  1.45 

M  Vi  4.50 

2.40 

.1(24  ..  .2t 

.IDPl  .  4.50 

IMM  .  4.50 

.1129  3.20 

.1KP7  . 2.25 

K.Pl  .  4.75 

3JPI2  .  14.00 

4J.V)  .  34.00 

4J.17  .  34.00 

SBPI  .  2.40 

5BP4  _  4.05 

SCPl  . .  4.75 

5FP7  .  2.00 

5JPI  .  24.00 

5JP2  .  14.00 

5JP4  .  12.50 

5l.Pl  . 11.00 

7BP7  _ _  7.50 

1«BP4  .  27.30 

10  Spc^.  .............  .40 

10  . 35 

15R  _ 75 

23D4  . 27 

45  Sprc.  _  .27 

5,1A  . - .  17.50 

2(W  .  75.00 

211  . 40 

VT127A  . 2.50 

227A _ 3.50 

2.50TH  _ 10.00 

274B  .  1.15 

104TH  .  3.00 

,«)4TI .  3.00 

3 16  A  . 40 

.150A  .  2.25 

.159A  . . 00 

371 B  . 1.50 

.188A  _  3.50 

m\  . 3.50 

417A  . 24.00 

416A  . 2.40 

(1416  1.9S 

ItOlM  24.50 

4.>0TI  24.00 

IMA  7.00 

512  A  2.25 

562  37.50 

615  . . 45 

705A  2.75 

■<)6  17.50 

'0*\  If. 50 

"0  B  10.50 

9K\  7.00 

710A  .  $3.50 

Tll\  7.00 

71 1\  4.50 

715A  11.50 

715B  13.50 

:21A  4.00 

723.VB  .  10.05 

72  4  A  4.05 

724B  . . . 1.70 

725A  <2J.53)  .  17.50 

726A  ..  12.05 

"VlTl  45.00 

mio  2.00 

8(11  A  . 40 

8ir2  2.00 

801  3.50 

8(4  0.50 

805  3.50 

807  . 1.15 

K08  1.00 

H(W  .  1.50 

810  4.15 

811  1.20 

812  2.75 

Hl.l  . 5.20 

811  1.05 

81  >  1.30 

816  .05 

822  0.00 

826  .45 

828  4.50 

829  .  4.05 

8 'OB  4.05 

H.yiB  .  3.00 

8 12  2.75 

8U*  .75 

817  2.45 

818  2.05 

845  »  -  3.15 

86  4  ..  .25 


1645 

16.55 

1672 

1809P1  ...>. 

1851  _ 

2a50  . 

2051  _ 

7193 _ 

8013  . 

8014A  ...... 

8020  . 

8025  _ 

9001  _ 

9002  . . 

9003  . . 

9004  _ 

9006  _ 

1A.1  _ _ 

1A5CT  ...... 

1A7 . . 

1T4 _ 

2A3 _ 

3A4 _ 

3B7/1291 

31)6 _ 

5T4 _ 

5U4(;  . 

5U4  . 

5ZJ  . . 

6A6  . 

6A(:7/1852 

6A(;5  _ 

6A(;7  _ 

64J5 _ 

6AJ6 _ 

6AK5  . . 

6AK6 

6B6  . 

6(  4  ... 

6<  6  .. 

6(80 

6116 

6J5  ..  . 
6J6  .. 

6K7  ... 

6k8  . 

61.6  .. 

6.SA7 

6SC7 

6SH7 

6SJ7 

6>k7  _ 

6>N7 
6V6  .  . 

6X5  .. 

7(4  ... 

7K5/i'201 
7K6  ... 
12A6 
12(  8 
12M6 

l2J.5(;r  . 

i2sn 
12SJ7  . 

12Sk7  ...... 

14M7 

2  4\  . 


1.50 

17.50 

2.75 

5.75 


BONUS: 


2%  DISCOUNT  ON  ORDERS 
OF  $50.00  OR  MORE! 
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GUARANTEED  GOVT  SURPLUS 


220—750  MC 
OSCILLATOR. 


Compact,  beautifully 
built  line  (lacillator 
enipUiyiiiK  two  W.E. 
36SAS  (70SA)  ••door¬ 
knob'*  tubes  In  punh 
pull  Kxceptiunally 
Btabie.  &W  t)ut|>u.t  at  430Tnc.  2W  at  700  me. 
Independent  Knd  and  plate  tunmK.  Adjust¬ 
able  output  couptiiiK  and  tuniiiK  aasembly. 
Coaxial  output  connection  Hullt-in  blower 
may  be  operated  from  llOVAC.  Tower  re¬ 
quirements  300VIK' '  ISftma,  1  2V/4A.  1.2V/ 
4A.  6  4”.  7  Ib  Supplied  com¬ 

plete  with  tubes.  Ideal  fur  420mc  amateur 
operation  or  for  use  in  the  4t>0-470mc  citi¬ 
zens  radio  band  htiM'k  Nu.  AI*0-66.  .  .$A.95 
Spare  368AS/703A  tubes . $1.69 

VHF  .%0  OHM  t'O.WIAL  POWKK 
ITEASI  KING  ASSEMBLY.  Panel 
vlth  IntSKraliy  coupled  crystal 
Imountina.  silver-plated  assembly 
mount.  Type  •‘N”  UG-&8U  fe¬ 
male  receptacle  (easily  replaced  by  SO-239). 
Originally  designed  for  power  measure¬ 
ment  at  fre^juencies  up  to  700  me.  Stock  No. 

.\MP.H9 . $3.95 

MATING  TYPE  ••>’•  M  ALE  Pl.l'G.  For  use 
with  above.  Stock  No.  I*4'.M-1?  . $0.49 

SPKKRY  MODEL  12  KLYSTRtIN  TINER 
for  use  with  2K3ii.  2K43.  2K43.  2K44.  41TA 

St«K*k  No.  VKT-27  . $l.9.% 

.M.AGNETKON  .M.AGNKT  1900  G.At'SS.  Pole 
dia.  1-S  Gap  14-.  Stock  No.  I'MM- 

81  . $5.7.'! 

MAGNETRON  MAGNET  4$00  GALSS. 
Pole  tip  dia  %*-.  Gap  0  «36\  Stock  No. 
fMM-4$  . $7.00 

ftO  OHM  COAXIAL  RELAY. 

Double  coil  actuating  relay 
operates  from  either  12VDC' 
noina  or  24  DC/60ma.  May 
t*e  o|>erate«l  In  plate  return 
circuits  to  provide  automatic 
■w  transmitter- receiver  antenn.a 
changeover  Supplied  with  British  type  con¬ 
nectors  which  are  easily  replaced  by  stand¬ 
ard  SO-239  (83-lR>  rec.-ptacles  nr  soldered 
to  directly  Completely  enclosed  m  compact 
bousing  2-4  X  3"  X  4-%”  An  outstanding 
buy  at  $2.49.  Stock  No.  KIK'.723. 

VARI  \RLE  INDI  4  - 
Tt4R.  67  microhenries 
max.  Minimum  near 
zero.  Wheel  type 
sliding  short.  Cera - 
mic  insulation.  Qual¬ 
ity  construction  Barker- Williamson  Sf154.'« 
Origmall>  used  as  tr.insmltter  plate  tank 
coil  to  tune  from  14  to  20nic  Ideal  for  p.- 
networks,  antenna  tuners  and  plat 
StiM-k  No.  I.RE.32  . 

Apt  .AIR  TKI.MMER.  3S  mmf  max  Srrew 
slot  adjustment.  STOCK  NO.  C.W-KKV. 

10  for . $1.00 

APC  AIR  TRIMMER.  Two  separate  trim 
tners  on  ceramic  base  Shield  between  sec¬ 
tions.  F.ach  section  25  mmf  max  St(M*k  No. 

t  AV-104  IOfor$l.1M> 

AIK  CAPAt  ITOK  100  MMF  MAX.  4-  dia. 
shaft.  Ke<-elLlng  type  Ceramic  Insulation. 
Standard  Brand  Similar  to  MC-lOb-M. 
Straight-line  capacity  Stiwk  No.  <\\V-I5 

$0.72 

SI  PEK-FLEXIRI.E  PIGTAIL  WIRE.  Sper- 

ry  Sp»M  lal.  Tart  .No  Tr)53j7.  Consists  of  360 
strands  of  0  bOC"  diameter  soft  copper  wire. 
T<ital  diameter:  1 '32".  Tseful  In  appllca. 
tions  where  electrical  connection  Is  to  be 
made  to  moving  parts,  e  g  .  variometers, 
variatde  capacitor.«.  motor-brushes  etc. 
Stock  No.  \VFP-i4.%0.  10  ftK>t  rolls.  $0.69  per 
roll. 


ltANDP.\SS  TKANS- 


iis  Output  223.«00 
alloy  shielded  1  4- 

ck  No.  ZHP-T.IO 

$2.49 


HUM  KINti  OX  II  LATOK  TRANSFORM¬ 
ER.  Two  winding  Ideal  for  tele¬ 

vision  sweep  o.«cii:ati>r«.  Compart  StiH'k 
Nu.  TFE-61  $0.9:*. 

DUBIN 


INVERTER  PE  2I$D. 

Output  lir.V/400  cps ' 
Jph  Input  24-28 
VDC.  Made  by  Win- 
charger.  Complete  with 
starting  relays,  hash  Al¬ 
ter*.  voltage  and  speed 
regulators.  5 4 ‘’xl Kx  16".  Brand  new  In 
original  packings.  Stock  No.  GAC-10  $27.50 

3"  SCOPE  INDICA- 
TOR.  3HT1  cathode 
ray  tube  mounted  In  a 
mu-metal  housing  with 
an  adjustable  light 
shield.  May  lie  mount¬ 
ed  on  a  panel,  table- 
tup  or  clamped  to  a 
bar.  When  mounted  on 
i  table  top  or  wall,  the  _ 

scope  housing  may  be  tilted  at  sny  angle 
up  to  45*  from  the  mount  for  comfortable 
viewing.  Ideal  for  remote  scope  indicators 
An  outstanding  buy  at  $5.9.5.  .Stock  Nu 
A.Sl-35. 


Tube  Spccial.« 


2f:4 

2T2I/1642 
2C34/RK34 
2C40 
2C44 
2021 


1.44 

14.45 

14.45 


SI)21A 

3H»7 

SQ4 


5T4G 

5V40 

5Y3GT/0 

6AC7 

6AK5GT 

6A07 

6AK5 

6At'6 

6C4 

6060 

6f6 

61-80 

6(^60 

6116 


6K6GT  O 

6K8 

6t6 

6L6UA 

61.7 

e.N7 

6Q7  • 


68A70T 

68C7 

6Sy'7 

6Sn70T 

6.SJ7 

6SJ7GT 

6SK7 

66I.7GT 

6.«4.V70T 


6X50*T 

6Y6<} 

6ZY50 


707 

7V7 


lasfT 

1280.7 

12SH7 

I28J7 

128I.70T 

!2sg7 

12SK7 

141-7 

14117 

14N7 

KK21 

252.*) 

I25Z6GT 


215A 

3<MTH 

304TL 

3I6A 

.350A 

|4I7A 


95hA 

W1I/NE-I6 

1625 

1626 
1629 

1641/RK60 


19001 

9002 

9003 

9004 
|9006 
VRW) 
VR105 
|VR150 
,VR76 


OIL— FILLED  CAPACITORS 


1000  VDC 
1000  VDC 
1000  VDC 


1.15 

1.37 

4.45 


Rstlfii 


Mid 

0.1  5000  VDC 

2  54MNI  VDC 

I  60tKl  vik; 

.l-.l  7000  VDC 

.05  75tK»  vik: 


4  45 

1.45 

1.75 

11.45 


Not0:  to  sr  more  eojMctb/i 


RF  and  DC  PANEL  METERS 


^Siock 

MAI>-2.5r" 

M  A I  >-262 

MAD-26.*.  iVnOntaDOW 
M  AI>-503  O-KNM)  nis  DC  l>eJur  31*  round 
M\I>-276  0-30  ADC  (JK  2  *  round 

'ton425  3TMund  11.45 
507  2  T  round  8.45 


M  HT-3.W 


IKsirlptlon  _ Price 

X  We«tingliMUSe*3  'round  $3  45 
V\«-sttnghous(-3  'round  3  45 
344 

3.45 

2.45 


HKW* 

MK  l-372  o-120niB  HF  Wesio 
MKr-;k»7  I>-1X  KF  iiK2‘' round 
MHT-394  0-205  HF  GK  3i'  round 


Wide  Ronge  Butterfly 
Wovemeter  &  Oscillotor 
llements 

Prertslun  Side  range  hutterAy  rlr- 
nut  element'*.  Sturd.ly  conatruct 
nl  Mounted  in  ball  bearing* 
Suitable  for  motor  drire.  Ideal 
for  U!H*  a>  wavemeters  and  owiUa- 
tors  (!*ee  de*«Tipflon  below) 


Stock  No. 
TN-20 
TN2A 
TN-30 
TN3A 


Preq.  (mc.)i  NotesF 
105-330  1. 3 

75-300  1.  4 

13.V-465  2.  3 

300-1000  2.  5 


Brand  nmt,  la  ornnnal  gaefciao 

•NOTES:  1)  Aluminum  I'onatrucUon 
2)  SllTer  plated  braiw 
S)  IFeaitpied  aa  oaclllator  element  <955 
acorn  trlodei 

4)  Has  diode  aorket  mounted  00  unit  <955 

aa  diode)  . 

5)  Haa  crystal  diode  mount  fiK  IMl 

crystal _ 

BI.ILKV  SMC-100  100  AND  lOOOKC 
TAI..  KeKularly  k11.  for  18.76.  Stork  N^ 
Q«'M-19  . 

HAMM.kKI.l  ND  t’KRAMIC  ACORN  SOCK- 
K.TS.  6  contact.  Stlvcr-Platcd.  .***“*•'.  I'®; 

.  . .  20  for  $1.00 

C  IN4  H  MICA  FILLED  OC  TAL  WW  KrTS. 
1"  dia  1-5/16"  mtg  ctrs.  Stock  No. 

20  for . 

DELAY  LINE.  2  microsecond  (one  direc¬ 
tion).  l5uo  ohms  Bandwiilth  Inic.  8  sec¬ 
tion  tapped  Sti>ck  No.  Z.\L-22  .$1.69 

DELAY  LINE.  1^  microsecontl  tone  di¬ 
rection).  I'lOO  ohms 
section  tappe<l 
DELAY  LINE. 

tioni  1500  ohr - -  - 

No.  y.Al.-U . 90M 

4200  >\t>LT  TELEVISION  OR  SCOPE 
TRANSFORMER.  Trimary;  HSV/ROc.  Sec¬ 
ondary:  3U00VK.MS  (4200  Volta  Peak)  10ms. 
Mernietlrally  sealed  4*1*  "x4- A*  "x5  Vi  " 

No.  TFF-63  . 

HV  TFMR.  lO.OOO-O-lO.OOO  VOLTS  9  42 
.MA.  Oil-fllled.  hermetically  sealed.  Il"xl3‘‘ 
x6".  Stork  No.  TFF-iSI .  $89.95 

FILTER  CHOKES 


4.45 


MI'LTIPLIEK  PIIOTOTCBE  HOV». 

ING.  Cast  aluminum  cylindrical 
housing  containing  a  submagnal  11 
pm  soc  ket  <  for  931A.  1P21.  1P22>  , 
and  a  dynode  voltage  divider  net 
work.  Moisture  pro<»f  construction. 

An  Integral  6  volt  pilot  lamp  provides  light 
source  when  used  an  a  noise  generator.  A 
window  may  be  drilled  In  the  housing  for 
use  with  an  external  light  aource.  Operates 
with  approximately  760  volts  at  3-4nia.  2" 
dia  X  4"  long  Supplied  less  phototube 

Stiwk  No.  AMP.65 . $3.95 

PKEITSION  IIHklf  TOROFE  TYPE  S  8EL- 
SYNS.  Bronze  housing  4S"  dia.  z  6*  long- 
11 5V 'fine  operation.  Brand  new  In  original 
packing  Stock  No  SKL-44  $4.95  each 


no  604  PS/0.36A  BL4)WER. 

Exceptionally  quiet  50  cu.  ft. 
min.  Stiwk  No.  BI.K-:444  .$$.95 


-  TERMS  - 

Stork  (subj  to  prior  sale- 


IN  iT  8.  and  t'sns<U*. 
■  2b‘v  with  order.  bsUore 


Oelivsry:  Immed  fn 
Minimum  Order: 

Tsrmt:  Uateil  urganirat: 
open  ai'iTmnt 
Others:  I'SHh  with  onlrr. 

V.  o.  I> 

Fereien:  l’a>merit  in  1 
llTMOi  able  le't* 
in  I’  S.  fmi'lN  at  New  York 
Condition  of  material:  The  niakir  portion  of  the  ma¬ 
terial  ll'*te<l  abore  ih  brsn«l  new.  Some  of  the  Item.i 
hare  he»n  remote.!  from  new  e.|uipmentN  Wo  soar, 
sntoe  material  to  he  clean  and  In  perfect  operatinf 
condition. 

All  prices  above  are  quoted  domestic  pocked  f.s.b. 
our  warehouse.  Corona.  New  York 


Tel.  HI  ckory 
6-3066-7-8 


Cobls:  "Dublsclron,  Now  York".  W*  will  ba  plsassd  to  ssnd  our  buUstins 
to  you  rsgularly.  Writs  or  phono  Dopt.  E-t  for  our  latoot  catalog. 
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I  BRAND 


U.  S.  GOV'T. 


GUARANTEED 


NOISE  FILTERS 

M*non  SNK12  T.  11'.  \  .\t  Si. 15 
Mallon  r\Kl  1.  Ht'S'x  l•l|Tv.  1.98 
Spritni#-  SJX  *1,  l*'4  •;  ;'•  VIX'  -75 
Sprain*-  SJX  ''ll.  ••  '•  VIN’  .49 

T'*l>e  •  Klltrrftif"  Jtll»;*A.  I'A  ".'♦V 
.M'  lK'  ,  1.48 


OIL  CONDENSERS 

famous  makes 

most  with  ceromtc 
pillar  insulotors. 

.1  Mfd-SOIMI  vilrw  $8  78 

.28  Mfd-3.*»IMI  Vili-w  1. 15 

1.8  Mfd  —  .VH)  vtlcw  .28 

1.8  Mfd  —  WMl  vdow  ..45 

2.8  Mfd  -  418)  vclrw  .55 

2.8  Mfd  —  vilrw  .58 

4  8  Mfd  -  500  vrtow  .58 


—  «iH)vdrw  8H 

»>00  vclr*  175 

6(8)  vdrw  188 

looo  v.lcw  2.25 

4(8)  vdr»  5  '**T.  4  pnnik: 
I)  41'  hixh  X  V  DU.  $1.48 


ALLEN-BRADLEY 

pot0ntiomet9fs 

l.aruest  VarU  ty  In  the 
l..llowltui  TYf*K  -J  slz«‘b 


400  47(8)  25(88)  350.(8)0 

500  5(881  .3<8)(8I  5(81.(88) 

(K8)  6(88)  54888)  1  O 

1000  6500  5  Omeg 

Price  50c  each 
TYPE  "JJ"  DUALS 
rtT-fiC  25K-10K  2f)0K-20(>K 

l(8)-l(8i  35K-  5K  25oK-25(iK 

2(84-2(8)  35K-35K  3(8)K-3(8)K 

5(8)-5(8)  40K-  7K  35(>K-  5K 

6(8M>(M)  40K-4r)K  35(»K-  25K 

IK  IK  50K'50K  .s50K-3.VlK 

2K-2K  1(8IK-10<IK  4(8)K-4(8iK 
5K-5K  I30K  130K  7(8)K-7»8)K 
lOK-lOK  I50K-150K  s.HiK-  7.SK 
20K  2K  o  0  riiei:  5  0  (in  g 

Price  $1.00  eoch 
TYPE  "JJJ"  TRIPLES 
20K  20OK  ■D'iK  7(K)K  7i*oK  7'M)K 
2'‘K -2('0K-20K  75''K-7.»oK  7.'iOK 
45K-27K-25(8)  M8)K  mh)K-  m8)K 
1  0  meg-1  o  tneg-l  o  m.*g 
Price  $1 .50  each 


REAL  BARGAINS' 

DRY  ELECTROLYTICS  IN  CANS 
Stondord  Brands 

|iO«  lota 


^  SELECTOR  SWITCHES 

nationally  known 
MFRS 

Tnlal  Total 

I'olefe  I’oa.  iHK'ka  Tyi>e  I'rlce 
i  12  1  ceramic  $8.45 


4  11  4  bHkclIte  1.17 

8  II  6  Imkelite  1  bH 

18  5  8  ceramic  1.80 

OTHER  TYPES  AVAILABLE 


40-40  150  IMngdo)  .55  .45 

40-40  ^.1,  3(H)  {  ,. 

Ml  HI  5()  f 


POWER  RHEOSTATS 

(nationally  known  mfrs) 


BIRTCHER  TUBE  CLAMPS 

926.  A 

926- A »  --JA 


*926.  A 
-926.A» 
r926.B  (i 
-926.B'  ■ 

=  926-022  • 
=  ',2i.C 
“926-05 


PRiCtSlON  RBSISrORS 

Nationally  Known  5(rr. 


ALEXANDER  MOGULL  CO..  INC. 

161  Washington  St.,  N.  Y.  6,  N.  Y.  WOrth  4-0865 


faUrl 


GLASS  TYPES 

1'.  Warts  I9c  ea.  .  ••Warts.  15<  ea. 

1  •Mill  ( 11,111'  lull  I  Minis 

2(><H>  I  Minis  »;  ;•!  (Minis 

(Minis  In.iHHi  (Mifis 

12'»  WatT*  79<  ea. 

63  Ohms 
7.50  (Mims 

INSTIH  Ml  \T  Ml  I.TII'MKII, 
W'»**s  ;i"M.  V  1  I)  Ma  K.a 
VITREOUS  TYPES 
2  •  W  '  Mfii  ,  I5c  leh  W’. 

.  W  2'»'M.:  i-  I5C  i'ui  W 


•  1'*  f..r  S2  00. 

ROUND  METAL  CAN  UPRIGHT 
FILTER  C0ND:NSERS 

•  4  *  Mr  i  2  '  \  i*  •  .  .  !•  \  r  I.  '  I  .. 
Ii  -  $5.(8):  ‘  Mr. I  2".>  \  H  (  A  2“  I*  1  -  ■ 
\V,-h  mV  Ka  SII9.  In  i-  $1100 

ammeter  shunt 

.•  .•  Nfv.ll.-  zs  21'  '2  (Minis  m..  .t.N-.l  .n 


N.«  $1)9 

CURRENT  TRANSFORMER 

M  .M  K.I-.'*  :•  I  I  r-r  •  '  1  (  ''  ’■ ' 

W  t.  '  .  iiiMu  S!.;..-  W  \ppr  \  M' 

$2.75 

d.  c.  ammeter  relay 

W'-  il  kii'inn  1m4I 'I  l)a!ii*'t»T  In 

■  lii'rrial  S'aii  I  rT  npr  n  '.n  Vriips  j..r  2'''  M' 
«|r>.4i  Kr|;i\  d'l  lis'aM'-  "V'T  fiill  -i  iii-  U''l.i>  I  4>«r 

ii’i-s  «h.n  •  ui’^'-nr  'It.iiis  I . .lit  m  nu  um  VVii 

pr' X  Sl.p^-  W'r  |M  l.i,  \.  d  $10.50, 

COAXIAL  CABLE 

Ki;  21  u  "  S' ..  $1.49  I""  l-  VM 

P  \  Sl.p,.  W  12'v  l.h- 

COAXIAL  FITTINGS 

r.-rnait'  siij.i  i  for  55c  K,-i.'  Xii^  M.i  ■ 

iiKl  I'.-mal.  M  •  \  3  tor  55c. 

NAVY  TYPE  DYNAMOTORS 


12  r,.  24  V  K  I  \pp  Sh 
$2.50  MolH.L  =  r  TIIWS 
Ma  Vpp-  -v  Siiph*  W’  p 


BRAND  NEW  — GENUINE 

WESTERN  ELECTRIC 

DRIVER  UNIT  with  REFLEX  PROJECTOR 


SPECIAL! 


WAY  BELOW 
MANUFACTURERS'  COST 

A  Blost-Proof,  Blore-Proof  Reflex 
H  M  AMaI  Speaker  with  o  Projector  cspcci- 

H  H  H  ally  designed  for  use  with  the  fa- 

■  ■  ■  7^8  "’ous  WeSTERN  ELECTRIC  DRIVER 

■  VB  n’.  y.  c. 

■  ah  m  Heavy  gauge  mctol  construction 

■  ■  V  **  throughout,  including  the  main 

-m-  FOR  trumoet  section,  gives  you  peck 

S75  00  Pt^tfotttance  without  blaring  or 
blasting 

Eiccttent  for  Concessions — Ball 
Parks — Schools— and  P  A.  Work. 

2SOo  DEPOSIT  WITH  ORDER,  BALANCE  C.  O.  D. 


MANUEL  KLEIN 


72  CORTLANDT  ST. 

NEW  YORK  7,  NEW  YORK 
Phones:  BE  3-9S30  —  RE  2-6668 


ra'*'  ^i•■tlln•tn•al|v  s.dl.'-l  N»-w  H9c  each. 

STEPPER  RELAY 

il  T-'i;  )  -i:.  1,*'  2.  ih.si*i..n-.  'MiM.imni 

l‘.>siti.>n  imlii-a'i.r  .>11  irnm  |m  (  ..il  n-s  .•ai.'M  12 
(Mitiis  l.ihe  i-ntnl.r:.  !,  SI. 75. 

WAVE  GUIDES 

l.'iiK  wirh  ftaiiK-  H’  Ix  th  .  II  I'  \pp  A  (  -M 
(■■>iiipl*.tei\  siUfi  pU’*-<l  (»ii’'ii|..  iini'lif'l  in  UrtitU* 

ship  Harirf.'  d'l-  '••.iI'hI  N.-u  svith 

Klanx'*  Hilvs*.  $3.39.  *.$ppi>  v  Stnp.  W*  4  l.hs 
•Shlpl»''t  llailiiiiv  F.\p'i-ss  ..nlv 

WRITE  FOR  QUANTITY  PRICES 

Sf  .iks  at«*  |iliiU*"l  oi'hT  ti'.w  '  (  »»l»  .ir-l»Ms 

uspniH  2’'/  il*‘lm'ir  \!l  pni-»'s  F  (*  |(  I  hi<  ai:<i 

Miniiiiniii  oiih-r  $2  00. 

UNITED  SURPLUS  MATERIALS 

312  South  Hoisted  St., 
Chicago  6,  Illinois 
Telephone 

CEntral  6-4899 


QP  SEARCHLIGHT  SECTION 


TUBES 


Til  Tub««  tr^  ft 
of  StandArd  Mft 
original  boiM 


Typ# 

IB2> 

IB2i 

IB24 

2D  125 
2Jfi2 
1622 
3B24 
K2J 
4B28 
I5E 

VTI27A 

250R 

250TM 

250TL 

•TII4TL 

307A  RK7S 

3I»>A 

37IB 

3AKA 

450TH 

700A 

70IA 

702A 

704A 

704A 

7IWA 

7fV.BV 

70HEY 

707A 

707B 

7(»ftA 

7HA 

7I4AV 

7I5A 

7I7A 

7l«fA 


Poc» 


RAYTHEON 


722A 

725A 

730A 

750TL 

811 

830B 

872A 


ninir«‘ 

Fiiam«nt  Trantform^r 


istaiit 


Tub#  \VL 


fll  ■  ;  $32.00 

CRAMER  Tim#  D#lay  RHay:  Tl»2 


Solfno.ds:  li: 


DESIRABLE  SELECT 
Unused  SURPLUS  ITEMS 

Link  Radio  Transmitter-Receivers 


Type  SO  LFS  .  .  Price  on 

Request 

Radar  Type  SF,  complete  with  all 
comtKinenIs  $1,480.00 

R5  ARN-7  Radio  Compasses. 

complete 

125.00 

BD-72  Field  Telephone  Switch¬ 
boards  . 

37,50 

BC-375-E*i.  fiimplele  new  with 
all  tuning;  units,  dynamotor. 
tubes,  plucs.  etc . 

97.50 

TDE  Radio  Transmitters 

67500 

Type  SCR-522'i~(Slij:hlly  L'se<l) 

65.00 

Collins  TCS*s  Navy  units . 

575.00 

Hallicrafters  Radios.  Model  No. 
5-40.  110  740  Volts  .\C.  SO/60 

( ycle  -L’niversal  . 

87.50 

Telegraph  Transmitters  —  Minlel 

ITH023  1)1 . 

425.00 

Generator  Licklinf  Plants  Fv-fie 
PF197.  SKNX,  120  Volt  AC. 
SO  00  Cycle.  Single  Phase  . 

675.00 

Generator  Gasoline  Engine  Driven 
Lifhtinf  Plants  Tvfie  Sk^X .  1 10 
Volt  .VC.  so  60  Cycle.  Single 
Phase  .  . 

550.00 

Readini  Storage  Batteries.  I^S 

amp-hours.  6  \»»|fs 

7.50 

Elide  Slorage  Batteries.  ISO  amp- 
hours.  12  volts. 

17.50 

Prism  Binoculars  7  x  SO  Navy 

1  y|)e  Regular  Optus  )()  j>er 

*44  00 

i!!';  I  N  D  U  S  T 

I  |(il  POWER  SUPPLY 


NR^X  N(»|  Surplus 

Prism  Binoculars  7  x  ^0  Navv 
IvjK*  Coatcti  Optics  20  per 


NF-'X  Not  Surplus 

TUBES 


I  Vpc 
lOV 

$  .55 

Type 

805 

3.80 

211 

.85 

807 

1.14 

230rH 

21.30 

808 

2.80 

304TL 

1.10 

810 

5.50 

450TH 

22.75 

836 

.95 

450TL 

36.50 

861 

27.50 

803 

4.50 

*Plus  20^0  Federol  Excise  Tax 


All  Equipment  Subject  to  Prior  Sole 


for  worthwhile  savings  to  you 


rliiH 


hi^li  tultiiK'-  btourr'.  •’> 

n*'  \  N  2  $110  00 

PARTS  FROM  ABOVE  EQUIPMENT 

Tn-  \inp  .\  ilM'lu  li  -  ulmiilMiu.  t\». 


NEW  RA-38  RECTIFIERS 


CONSTANT  VOLTAGE 
TRANSFORMERS 

SOLA 

;  to  i:!'.  \n!T  .•'*  rv-'l#  '>.iiit:l>‘  pha'»- 

ir>  '-'It  . .  . 

;><  A  $  8  10  $27  00 

:*•  \»  13.20  \e  i4.00 

•o  to  2'n  \olt  ihinit,  220  Tolt  output 


NEW  CAPACITORS 

2  lut'i  u'lo  \  r  tiihiilai  $.30;  t<*  for 
$2.50:  $20.00  i#-r  i 

•.  nift  L'H...  ;  .1  .•  $.90:  4  tor 

$3.00. 

.:  \  1  "  II. '  I  l,2’'o  I  .1  i  wk.  w.lat**«l 

M-.-1I..MS  $1.20 

1  2'  1  2.'  iiit-l  7  ■  k>  I  r  'T  ♦;2'‘  mt'l 

I*,  kv  <1  pM4iio|  . $12.50 

2  2‘.  t»t-l  •.  k\  1  ••  or  12’.  niM  12 

k»  I  .  $3.75 


METERS 

Weston  or  Westinghouse 


SPECIALS 

Westinshous#  Meter  Multiplier: 


POWER  FACTOR 
Correction 

-  J2  f.r.l  t2'i’-  »  a  .  ,  r.  1  pi,  ' 
kil“'o:r  aiiipv  rt-aitano#  Nb-w 
a  y  fyraaol  $17  50 

TRANSTATS, 

AMERTRAN 

U'  "  W  <■.  «  115  «  IB<I  >111,1 

■  •uTpiit . $95.0(> 

ll-l  \  r.O'fio  r;  ii  r.  lu  aiMii 

iUltp’lt  .  $24.50 

n.'.  %  60  c:  103  12K  V  2  17  am. 

output  .  $  9.50 

11.6  2;:o  T  so  60  <•:  0  2*;ii  »  2 

TRANSFORMERS 

IIS  V.  80c.  primaries 
Amertran:  l7,6«Mt  t  'rf  in  1 

KVA  «*onT .  $85  00 

Amartran  :  s.'«uu.0-S,HU<>  ^  "•  H'.i 

K.V  A.  com .  $75.00 

WeAtinahouse:  Ia.ph)  u  Is.imi  \ 

(ft  9  K  V  A,,  font.,  plu^  2  WI. 
5.31  rect.  tubes,  fit-  tiansf  >v 
50  h  .57.$  ma  choke.  $180  00 
Kanyon:  2.5  t.  c  t  lu  amp' 

!5,tMlO  T.  twt . $4.50 

Kenyon:  7.5  t.  c  C  ^  12  atn|>' 

15.16)0  *.  tent  .  $0.50 

24  V.  a  I  amp.  utifaM-.!  ALil* 

RELAYS 

Westinphous*^  T>p**  »4’-M  Ovei  • 
currant  relay  2  t«>  I  A  '  A 
root.  raMng  20-40'r  ilr-'P 
ratio  $I2.«5 

A-B  S8l0  OveHoad  Relay.  6  . 

1.6  1  A  .  6tM)  \  max  .  .  $7.95 

CHOKES 

Amertran;  SwiiuniiBt.  '.6)0  h  '*• 
ma.  2*.  h  .«  *■2.%  ma.  3.V')'*" 

t..,t  .  $42.0.1 

Kenyon;  2"  ti  *1  m  ma.  I'.'i  ' 

..t  ...  $120:) 

CONTACTORS 

I,  T.  E:  ll'-  '  »;u  1-  (v.il  SliuU' 
lh*lr  !1'.  .\  61)0  V  With  harrier'. 
a<i‘  tim*'  'hlaN  if  remote  coti 
•a'‘t  'oiitrnl  'r;p  $10.95 

A  13  nil’  :  \\:>  v.  60  r  •••>u 
1)  I’  S  T  i.'.  amp  ivmtartor  $4.95 
Monitor:  11-'.  »ii)  f  coil 

N  <)  I)  r  foiitat  Tor.  H6)  A.  6i»)) 
N  r.  r.."U(i  I  I  11  A  nmta*** 
Dlu*  \  1)  ofie  N  f  IfiterpH-k 


RESISTORS 

200  watt  wire  wound  rasistorA 
lerrulc  rn<l'*  160.000  oluu.  -'..ono 
uLut.  ur  l.wO  otixn  fl  OO 


All  merchandiae  in  aa  new  condition.  Add  approx.  20%  to  net  weights  tor  estimated 
ahipping  weights  Terms  are  30%  with  order,  balance  C.  O  D.  All  prices  f  o  b  Los 
AcgaUt  Warehouse  Write  for  additional  detoil  information  on  any  of  the  obove  items 
and  for  special  quontity  discounts.  Telephone  MAdison  6-S391 


FRENCH-VAN  BREEMS,  INC 

405  Lexington  Avenue 
NEW  YORK  17,  N.  Y. 
Oregon  9-3650 

Cable  Address:  Frexvan,  N.  Y 


EPCO 


1527  E.  SEVENTH  ST. 


LOS  ANGELES  21.  CALIF. 
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9  SEARCHLIGHT  SECTION 


.%5B  I  F  S  B.%M>  SHiNAI.  GKNKKA- 

►  K.  pula*»d,  calil>rate<l  output.  110  V, 


TAGI  ANTENNA 


S  B\M>  STAMIAKB  KKFKKKNCE 
CAVITY,  Type  N  input  c<mneotnr,  «  rya- 
tal  holder  Sl.VtNl 

AFK-1  KA1»\K.  SKAKt  II  KM  KIVER. 

complete  wit  li '  tuning  unite  for  ran^e 
of  38-4000  me.  me  I  K  .  2  me  wule 

TIMNG  I'MTS  for  AFK-I  ..r  AFK-4  RE- 
CEI^'EKs  lean  lx-  used  wiih  any  30  me 
amp)>tler ) 

TN1«,  tatiKe  :5o  on  mr 
TN  IT.  raiijte  M»  itiMi  nu- 
TN  ly,  tainte  HXh*  30<hi  iiu- 
TN  '4,  range  20n"  4omm  nu- 

\  BAM)  VSWK  TEST  SET  TS.|  »  AF. 

complete  with  linear  amphtlfr.  direct 
readinK  \’S\VU  meter,  slotted  wave 
KUlde  with  Kear  driven  irav*diinK  probe, 
matched  termination  and  \anous  ailapt* 
era.  with  carrying  case,  NKW. 

X  BAM)  FK'K-I  F  II4)KN  AT-48  CF. 

with  coaxial  tUtimcM 

S  BAM)  Sll.NAT  GENERA  TDK  CAVITY’ 

with  eu!-«»ff  attenuator.  ^Too-i'osn  me. 
2C40  tube,  with  modulator  chassis  $30.00 

TEST  SET  TS-‘»7$/AF.  for  AN  APS-13. 
synchronized,  delayed  pulse  siKnal  Ken* 
erator.  400-430  me.  calibrated  wave 
puide  below  cut-off  attenuator,  syn¬ 
chronized  marker  peneraior.  115  V,  60 
cps.  NEW.  t'OMFERTE. 

S  HAM)  TEST  I.4)\l).  TFS-BT.Pn  T  50 
ohms  .  $8.00 

\  B\M)  TEST  I.DAI).  TS-lOi?  AP  150 
watts.  .tcc»*Hsoriea  .  $35.00 

ro\\i\i.  wwKMi-rrER.  mico  in. 
STKIMENT.  fi..m  125o  me  to  40no 
me  $60.00 

NOISi:  Elia  KE  5IETEK  10-400  me. 
measiiies  N  to  3o,  fur  .50  i»hm  Impeil- 
ance.  75  and  270  ’niiMMlance  also  sup- 


5  ELEMENT 
ROTATABLE 
array— 

450  to  560  M.C. 


ADJUSTABLE 
STUB  TUNING 


ASB  <450-5K0MCl 


ASA  <i70.4t0MCi 


COAXIAL  CONNECTORS 


SOUND 

POWERED 

PHONES 


Antennas  for  AN  APR-4  Receivers 

AT  J8A/APT -tTO  to  4'Mi  \H  SH  7l 

AT.49  APR-4  -iTOU  to  Ml'.  $11.7) 


5II  TI  \l.  IM)MT\N4K  \TTEM  ATDK. 

r*alibr.it-d ;  freiiuency  ranire  .i  to  lono 
me  bv  means  of  pluu  -n  cnls.  attenua¬ 
tion  ranee  120  db .  $100.00 

Ml  TCAI.  IM)I  (  T\NC’E  4)K  PISTON 
TYPE  ATTEM  ATOK.  type  N  cor- 
n*'<*ture.  rack  and  pinion  drive,  attenua¬ 
tion  variable  120  decibels,  calibrated 
20-120  db.  frequency  ran^e  30O-2OmO  me 
$.'{2.00 

MITI\I.  INDITTANCE  OR  PISTON 
TYPE  .%TTENl  ATOR.  similar  to  aho\e. 
excejn  upper  frequency  limit  is  33‘*o  ync 
$33.00 

LOSSY  LINE  ATTENCATOR  ens  stinc 
of  R<J-2l  U  cable  rolled  In  metal  box 
with  rO-lO/U  connectors  furnished  in 
any  attenuation  up  to  20  db  at  3i>bo  rr-e 

S  B.\NI)  MIXER,  type  N  signal  output, 
oscillator  input,  and  1  F.  output  con¬ 
nectors.  variable  oscillator  Injection 
$17..50 

MI-rTERS: 

0-3.50  VOLTS.  WESTINGHOrSE  NX-35 
MI-rTER.  1000  ohms  per  volt.  .  $4..50 
1-0-1  MA.  MARION  SEALED  METER 
HM3.  scale  100-0-100  ma.  and  115- 
0-115  volts.  SS” . $4.00 

PCLSE  INPCT  TRANSFORMER,  permal¬ 
loy  core.  50  to  4000  kc  impedance  ratio 
120  to  2350  ohms . $3.00 

PCLSE  TR.%NSFORMER.  T  TAH  9280 

$1.60 

PI  LSE  TRANSFORMER  132-AWP.  $6.00 

PI  KSE  TRANSFORMER.  «;K  680.  8280-1 

$5.00 

PI  IaSE  TRANSFORMER.  We.«t inirhnuse 
145-EWP  - 

CONVE<  TORS; 

UG-IO  U  .  fM 

ur,.l2  u  80 

UG.2I/U  .80 

UG-22  U  .80 

UG-24/U  .  80 

UG.25/1)  80 

U6-27/U  ,.  50 

UG-29/U  1.00 

UG-30/U  1.00 

UG-iO/U  »»«cial  1.00 
UG.58/U  — 

UG.59/U 
UG.83/U 
UG-88/U 
UG-I67/U 


TRANSMITTERS 

BC-OIO.  Ilslllcratter  .Mfg..  I'n  saq  t'W  \  i^oni* 
'<iiipu>te  with  NKW  tuben  and  a('<-es>.<iries. 
ART-13,  CollirH  Mfg.  ne\er  u-*-*!.  witii  110  Volts 
.\r  power  .*<upply.  New  Tube>.  Manual  A  cabU-?*. 

S360.00 

TOE.  We^tinglixune  Mfg  ,  de.simcd  for  CS  Navy, 
.{■10  to  1^.1IH1  Ki:».  t  vv.  K  \V  A  l’h>>ne.  For  ute 
•  41  sh  ps  or  land  '•tatioiia.  In  mod  input  voltage> 


BRAND  NEW! 

PORTABLE  RADIOTELEPHONE 

sru  Ml.  Mfk'  (ialun,  freq:  2  to  6  M.n  Ha>. 
three  lirae^  the  piiwer  of  tiie  llandv 

Talkie.  Includes  all  eijuipnietit  spar>^.  U 
spare  tubes  pills  operating  tulH*s,  i;{  Tuning 
units  (2  Xtals  .n  <-ach>  Vihiator  Supply  with 
speaker,  w  tb  wet  I'eli,  also  ilr>  i-elN  mountings 
tor  all  purivose  usage,  cables  2  tech.  iiianuaN 
aini  mure  p<  original  export  cartons  contained 
in  one  Nit  11*.  2ir.  .M'’.  Gross  wt.  1H4  ll». 
Transceiver  wt.  in  u.se  s  ihs.  l*ri*s*  each  SlOO-00 


F.M.  Radiotelephone  Relay 

For  remote  bniailcaniiiig.  Mobile.  Indu.stnal 
and  point  to  Ptiint  c«<itiiiiun>cation. 

The  spIt  -'.28  desixnetl  by  Western  Bl»<trlc  Co. 
IS  espp.  ially  avlaptable  for  two  wav  vuu-e  com- 
municaiton  in  20  p  to  27  y  Me  rliannela.  MAV 
A  roMPDTF  for  12  or  24  Voltn  IN'  or  with 
hUftky  no  V.  AC  .Supply  DeMriptive  bulletin 
uu  retjueHl. 


PORTABLE  POWER  SUPPLY— AV A- I26A.  lU'A 
.Mtg.  (or  mtdtile.  boats,  planes.  In  grey  crackle 
steel  l>ox  7'7*7  4*  wt  10  lie.  Input  8  or  12  VolU 
IN'  and  delivers  .120  V.  at  im  Ma.  with  taps  for 
revr  ur  transint  ter.  Has  oZ4<iT  rect.  built  m 
relays,  complete  fllfert.  2  vibrators  (6  A  12  V» 

and  mtg  act-evsories.  IHIANH  NtAV . 5i$.50 

PORTABLE  RECEIVER— AVR-20A.  HCA  Mfg  . 
tsimpaniun  ti>  atsive  supply,  receives  t*W  A  phone 
Signals.  Has  vernier  ti.anual  tuning  A  two  ttal 
p.K.j!ions.  foxers  2:^00  to  6700  Kc».  I’se  on  6  V 
IN'  and  small  '  it  '  supply  or  our  AVA-12t;.\  Si/e 
wt  6  lbs.  NKW  A  NF  \R  NKW  5i5.50 


RADAR 

Western  Electric  Model  .sl.  NFW  51800  00 

Raytheon  Mfg.  Co..  M>Mlel  SI*  4.  MAS  5900  00 
HIGH  VOLTAGE  Oil  Filled  Condensers  Standard 
Brand  2.5  Mr<l  x  2u,<KHt  V>>lt.s  in  the  ia-tter  brands 
Brand  NKW  in  cartoas  G.w  priced  at  512.95 


BULLETINS  on  request. 


COMMUNICATION  DEVICES  CO 


Cable: 

Communidev 


Subject  to 
prior  sale 
FOB: 
WHSE 


Ao.1.9277  2331  TWELFTH  AVENUE  NEW  YORK  27,  N.  Y, 


WESTINGHOUSE 
HIPERSIL  CORES 


200  NEW  SURPLUS 
RELAYS  OR  CONTACTORS 


All  in  original  manufacturer's  cartons 

•  110  Volt.  60  Cycls 

*  Cutler  Hammer  Type  619  un¬ 
mounted  contactors 

•  4  Pole.  25  amp..  600  Volt  nor¬ 
mally  open  contactors 

*  Some  have  pilots  contacts 


PL  M 
PL  >1 

AN.3I02.I4S.SP 

AN.3I02-I4S.2P 

RC-I006«.20-IP 


OVER  30.000  UNITS  IN  20  DIMEN¬ 
SIONS.  SEVERAL  GAUGES;  UP  TO 
16.000  UNITS  IN  SOME  SIZES.  AVAIL¬ 
ABLE  FOR  IMMEDIATE  DELIVtERY. 
SEND  FOR  LIST  WITH  COMPLETE 
DESCRIPTIONS. 

RAYTHEON  MFG.  CO. 

Surplus  Sales  Dept.  Waltham,  Mass. 
Tel.  Waltham  5-Si60—Bxt.  2 


ELECTRO  IMPULSE 
LABORATORY 


L.  R.  ROUFF 


iatontown  3-0768 


242 


August.  1949  — ELECTRONICS 


SEARCHLIGHT  SECTION 


LIFE  Offers  Savings  in  "Hard  to  Get"  Items. 


COAXIAL  CABLE  AND  CONNECTORS 


A  Newly  Written  Booh  on  Photcdectrir 

(Clortric  Eye)  Circuits 

Ilf  for  $7  50  #1.00 

Kilowatt  Demand  Meter  Tntatiier  r..j,iair»in.: 
h.  .».v  .lu»v  TI;LM  HUi»\  r.  i  KI  M  ni..t..r  an<l 

liiiti'l'ftio  ■  \\iiirli  -i  Kcar<.  I'utrhi*',  'prUirf*. 


WE  are  Autho'iied  Wholesalers 
tur  Micro  twitch  Comoration 
and  carry  the  iariest  storh  of 
Allen. Bradley  Solenoids 
Potter  and  Broomfield  Relays 
Guardian  Eltctnc  Co.  Solenoids  and  Relays 
Haydon  Ctoch  Motors  in  all  speeds 

>«»  )•» 

Experimenters  and  /neentors  Supplie% 

64  Dey  St.,  New  York  7,  N.  Y. 


PRECISION  resistor  WIRE 

Adtraoee  *  Copolc  *  Cuproo 
Coppef.alekel  altojr— low  temp.  o(e«f  .0U004 
Obma  Ft. 

ilae  per  ft.  per  lb.  Price/lb 

^22  dec  .450  (180  alloy)  515 


ORDERING  INSTRUCTIONS  roleas  spec.Aed  we 
will  ship  any  of  the  ty-pea  advertised  aoure. 
MINIMUM  ORDERS  O.C.C.  #22  to  :15.  1  lb.4>30<^ 
—  15%.  reapuuled  from  original  3  lb.  at.  apoola. 
ENAMELED  «34-35*38.  mio.  order  1  lb.  ±30%: 
Bixe»  SO  A  40.  lb..  ±30%  mlD.  Koameled  wire 
U  niooled  oo  mfgr'a  preculno  epuoU.  All  fuan'd. 

ATLANTIC  INDUSTRIAL  CO. 

101*38  out  St.  Oxone  Pork.  New  York 


ELECTRONIC  TUBE-MAKING 
MACHINERY 

For  moaufaeturlnq  radio  tuboe*  electronic 
tubes,  cathode-ray  tubes,  lamps.  New  and 
used.  Reosonobly  priced,  satisloction 
guaranteed. 

AMERICAN  ELECTRICAL  SALES  CO. 

*7  E.  8tli  St.  New  York.  N.  Y. 


■ 

UG  TYPE  CONNECTORS 

K 

AN  No 

Rrica  Ea.  ' 

AN  Na. 

Rrka  Ea 

rdo  '1* 

1  45  1 

fCT'MA  r 

1.45 

(  (310  r 

1.56  i 

IT.?*:  f 

3  50 

rciM  'T’ 

1.45 

ro!***  'V 

1.55 

1 

rOT2'!’ 

.95 

I’opm  r 

2  31 

UG 

M/U 

ip.m' 

1.56  1 

foim  'V 

2  95 

roM  r 

1.45  1 

I'OIOT'f 

2.25 

idis'r 

.95 

!’Oin'«  r 

1.75 

i  r.io  r 

1.56 

roio9/i’ 

(.75 

r(it7'r 

1.45 

r0114  T' 

1.50 

icttr 

.99 

roiisr 

1.33 

r(;it.\  r 

1.05 

<'wi23  r 

45 

roivH't' 

1.09 

!’01.11  V 

6.00 

- 

iTrifl  r 

1.28 

roi46/r 

2.25 

idio.A/r 

1.38 

f^i.5.5/r 

.40 

iF 

ICIftll  T’ 

1.45 

roi.s4  'I’ 

5  15 

n 

1.17 

fOl'.A/f 

1  25 

UG 

M/U 

r(j2n.\  V 

I  V 

1.26 

1.41 

rC51.S7/|’ 

vn\M,v 

4.25 

1  «0 

1(121  r 

.99 

I’OlRhA'!’ 

1.55 

r(J2i.$'r 

1.05 

roiR?  I' 

3.00 

I  (;2IH  V 

1.09 

roi:.3  f’ 

.30 

1(122  r 

1.08 

r(Ji:4  T* 

16  00 

1  f322.\  !• 

1.38 

r(jisi«  V 

.95 

1  (;22it  r 

1.34 

MXio”.  r 

75 

1(;2H  V 

.99 

nils:  V 

:  rn 

1(12:1.4  1' 

1.26 

i(J2ni/f 

1  M3 

r<i2TH  1' 

1.29 

r(J202/t 

2  75 

ro2:.\  V 

2.25 

rotoir 

2  25 

PfiY- 

|■02R'^^ 

2.34 

1*0206  r 

1.02 

r(;29  V 

1.22 

U02nK/|f 

?M  50 

sal 

r(12!*  .All 

1.56 

U0312  M 

4.50 

rnto'f 

1.75 

ro2i3/r 

4  50 

i’(;32  r 

20.00 

rG2i5  r 

3.35 

U< 

no/u 

V 

1  (i:i4  U 

20  00 
17.50 

1*0218  r 

!G217'1 

8.70 

3.10 

1  (;::,A/U 

16.00 

i*(i2i4  r 

6  so 

l  (i'.h  V 

16.00 

1  (1222  r 

35  00 

1  (j:':  r 

16.00 

rum  r 

2.00 

rii.'iTA  1' 

16.00 

r(j2:i.^  I 

28.50 

r(j':  1 

.99 

r(}3;it3  I 

11.75 

\ 

.65 

rG24i  r 

2.20 

2.75 

rG242  r 

2.50 

i  (r.:*A  r 

1.70 

L’G24:i  r 

2.75 

rodor 

1.90 

1*0244  r 

2.50 

riMOA  'l* 

1  30 

1(3245  1* 

1.25 

roAi  V 

2  05 

r(j24«  r 

1.45 

I  ^ 

rOdlA,  l’ 

1.00 

r(;2.52  1 

4.50 

l'062/U 

28.00 

UQSM/U 

1.82 

I  Oh;}  I' 

1.50 

UU255.  r 

1.85 

U4 

'  JOi/U 

rijv.  1 

1  (lA*i  1 

1.65 

1.69 

1:Q259/U 

ua260. 1' 

4.10 

.99 

r(jx:  r 

1.40 

1*0281  r 

.95 

I  d  v-*  I 

1.17 

UO202  r 

1.05 

(  ()•*}»  ( 

.95 

1*0289  a* 

2.60 

( (ivu  r 

1.05 

,  UQ270/ 1’ 

6.50 

i  (ii*i  r 

1.25 

1  110273/1' 

1.50 

11191A  i; 

1.06 

1  ir0274  V 

1.98 

nm/v 

I.IO 

]  L*0279/  t* 

2.40 

rU02A  V 

1.35 

1  r02»7/l’ 

5.25 

ro93  r 

1.25 

'  UO290/1: 

.85 

rai^^  - 

m  l’093A  1' 

1.45 

UU291/V 

1.05 

»  rciy4,  u 

1.25 

uu30(i/  r 

2.03 

rG94A'U 

1.05 

U0333.1' 

4.70 

1095,  U 

l.iO 

1*0334/1* 

5.75 

Vw 

Ml 

1  (i9SA  r 

i.35 

L:U362/1 

6.00 

1 

(•(i96  r 

1.25 

UG  )$2/U 

1 

"DIF  "  COMML  CAILE  C0NNECT8M 

/9 

•3  umis 

> 

pd 

► 

IMSRN 

e 

4 

ma 

81  IT 

1 

Prico 

No. 

AN  No. 

D  ascription 

Esck 

Pare 

83.ISP 

(PL250) 

Hug 

.35 

.28 

83*168 

(iGcer) 

Adapter 

.15 

.12 

83-1K5 

(IC1751) 

Ada  {ter 

.15 

.13 

83*l?rN 

(PL259A) 

Plug 

.38 

.28 

83-776 

(fCtOSU) 

Plug 

.51 

.56 

83*1  H 

(S02391 

Rerejit. 

35 

.28 

83-lRTY 

Reiept. 

.66 

.60 

83-lH 

d’ciosi') 

Hood 

12 

.10 

83*765 

(ICITTU) 

Hood 

.31 

.25 

83-IAC 

('a{>  d  CbstO 

.61 

.50 

S3-IBC' 

('a{>  A  ('kaiQ 

.38 

.34 

83-1 T 

(M3581 

1  Cotioert 

1.12 

.98 

S3-1AP 

(M359A) 

.Angle  Adai't. 

.35 

.28 

83-lJ 

n’l.258> 

JiUirtion 

.85 

.70 

83-1 K 

in  274) 

Feed-l  Lru 

1.12 

.98 

S3-???P 

(1(71021*) 

1  e:„  dug 

.50 

.40 

K3-:2H 

aciosi) 

laiu  Run. 

SO 

.40 

S3-2?Ar 

tVGlMl) 

1  wui  Adapt. 

.98 

.80 

fi3-22J 

(IG106U) 

Tw.ti  Juoct. 

1.25 

1  12 

S3-22T 

(TGHK-.l) 

Iw.Llee 

1  65 

1  50 

COAXIAL  CABLE 

""'.c^LIFE  ELECTRONIC  SALES  ^ 

91  GOLD  STREET  N  Y.  7  N.  Y.  •  DIGBY  9  4154-5^ 


We  oiler  Subject  to  prior  Sale, 
the  toUowiog  Motors: 

27  Vi>.C.  S.COO  ILPM  0.6  Amps.  (Uni 
verial)  4  wire  Shunt  (S)  $1.60  ea. 

115  V.D.C.  Type  PM  I  M  (Electric  Indi¬ 
cator)  (ft)  $7.50  ea. 

115  V.  400  cycle  3  Phaie  8.000  RPM 
Type  133  (Eaitem  Air  DeTicetl. 
Synchronoui.  @  $7.20  ea. 
foa  NYC 

SAVE-T-ELECTRONICS  CO. 

177  Broodway  New  York  7,  N.  Y. 

Tel.  COrtlandt  7-8033-4 


D.  C.  MICROAMMETERS 

0-100  ua  1*  aq  G.K.  DO  St  .  tlt.OO 
0-100  ua  4>e-  riiunil  Wniton  <43..  14.(14) 

0-50  ua  4  *0  -  roun.l  44'mtun  <43  Ift.iNI 

O-SOO  ua  3"  sq  G.K.  Do  50 .  *.(Ml 

0-50  ua  3-  sq  G.E.  DO  60 .  It  OO 

R.  F.  MILLIAMMETERS 

0-100  Mtt  SVg”  r  Wewton  425  flllN* 

0-120  Ma  SVg”  r  \$>aton  507  .  «.00 

0-10  5(a  4H~  r.  Weatim  (vacuum)  tt.OO 

0-2  Ma  44”  r.  Weuton  (vacuum)  t8.M 

A.  C.  VOLTMETERS 

0-300  V  340'  r.  Wnlon  470 . Si.Oe 

Precisian  Electrical  Instrument  Ce. 

148  Grand  Street  New  Yerk  13.  N.  Y. 
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^9  ^g  Mi  m^A 


'ni\CrSCif  Scncral  corp 

t'i  Canal  ST.  N  Y  I3, 
WAlLer  5  9642 


qp  SEARCHLIGHT  SECTION 


ACORN 


SERVES  SCHOOLS,  LABS,  INDUSTRIALS 
-SAME  DAY  SERVICE 


COAXIAL  FITTINGS 

•:iu  sn  'i  '.'.t  h.h  kef  . .  »  .3$ 

'Li-f  U'-  HpwMil  .  .20 

t  .10:  UG87U  •  ItN  S«ktt>  .3S 

40:  UG22U  S  .40;  UGI67U  Sl.M 


RHEOSTAT 

20  ohms.  •  3.1  .  3.1  omps. 
600  V.  Word-Loonord.  700W 


ANTENNA 

2$  ft.  Toloocofic  Antonna.  Whtto 
metal.  Individually  boxed.  Perfect 
for  TV  Mast 


PL  259, 
M359.  Ai 
Hoods 
UG2IU 


IN2I  crystal  diode  up 


TRANSFORMERS 


Kenyon  T$i6.  SwinffiniE  rhokr 
in<l  4'Mi  ,'.ii  mil  a.Omi  V  in 
ohfflj  Ih;  mtisfance. 

Wt.  16  llH . 


SPECIAL 


WIRE  WOUND  POTENTIOMETERS 


Kenyon  Modulation  Transformer.  1*rl 
l'‘.iHMi  oluu'  ot.  -push-pijH  miIh  Sec. 

M4’* 


plufRe  i*(iiifri>K. 
a\ail«hii'  .\n  h 


Driver  Transformer.  T2 
All  nr  I  H.s  n  1,1..;.. 
Pri  to  »rr  .t  7  t 


TOGGLE 

SWITCHES 

TPDT.  Neuftel 
ixio  rutl.-r  Mxni 

$1,49  CO. 

TPDT 


Line  Matchinf  Transformer. 

■  lllIlH  V  <■ 


loVoi' w'-So"  39^  *"■ 

VOLTAGE  REGULATOR  TRANSF. 

Voltaie  Refulator  Transformer.  Prl.  103- 
....  »  ...  .  ^  103  144 

$4950 

iUU'>2  unirersal 


26  CONDUCTOR  CABLE 

KlertrP*  in  .MJ  t<M.t  Imc’lm  w 


Thordarson  Transformer. 


OIL 

CONDENSERS 


MIXER 

COIL 


Slancor  Universal  Power  Transformer.  IIS 
\  i;i*  MHI  V.  r.t  la  2iHi  mil*  80  V 
hiaA  rap  0.:i  (d  c  aiup>.  V  Si|79 


(«  12  aiiip^. 


Excellent  service  on:  AN  connectors,  mica  con. 
densers.  tubes,  small  pulse  transformers,  chassis, 
topple  switches,  etc.  All  material  is  new  and 
puaranteeti 

HAROLD  H.  POWELL 

632  Arch  St.  Philadelphia,  Pa, 


TERMS:  20^o  co$h  with  order.  Bol* 
once  C.0.0.  unless  roted.  All  prices 
F.O.B.  our  worehouse  in  New  York 
City.  No  orders  under  $2. SO. 


ACORN  ELECTRONICS  CORP. 

76  Vesey  St.,  Dept.  E-8,  New  York  7,  N.  Y. 


JOB  LOT  CLOSEOUTS 


WORLD'S  LARGEST  STOCK 
GOVERNMENT  SURPLUS 


Condenser.;  Capacitor.;  UG  Type  Con¬ 
nector.;  Spencer  's"  Therm.  Cut-Oii.; 
Filter.;  Fuse  Holder.;  Inverter.;  Trans¬ 
mitter.;  Elec.  Pluqs;  Terminal  Luqs; 
Drilled  Screws;  44"  Plastic  Elec.  Tubinq; 
Wire;  Transformers. 


WIRE  &  CABLE 


Adequate  quantities  for  in¬ 
dustrial  requirements  of  co¬ 
axial  cable,  "CD"  and  "CO" 
cords  and  cordage,  ship¬ 
board  cable,  all  types  of 
hook  -  up  and  lead  -  in  wire, 
magnet  wire,  multiple  cables, 
etc. 

PRICES  FAR  UND[R  MARKET 


Construction  &  Power  Machinery 

270-23d  Street,  Brooklyn  15,  N.  Y. 

Tel.  South  a-4900 


“UMF”  COAX 
t25/C  $221)  M 

. Sdp  ea. 

. 69p  pa. 

. 39«  pa. 


SHEET  METAL  MACHINERY 

NEW  ond  Used  —  Brakes  — >  Shears 
FerminB  Rolls  ~  Folders  —  Punches  ^ 
DUAcro,  Pexto,  Nia«aro  4  Whitney  Equl^ 
ment. 

R.  D.  BROOKS  CO.p  INC. 

Han.  5226 

351  Atlantic  Avp..  Botten.  Maas. 


5CPI  I  91.P7  I  »i 

5.\PI  3DPI  I  Jx-!'  • 

5AP4  I  1610  '  ::: 

4API0  '  8013  . 

$1.95  I  95<f 

Gould  Green 

252  GREENWICH  ST..  NEW  YORK.  N.  Y. 


NEW  AND  PERFECT 
CONDITION  GUARANTEED 


TELEVISION  HORI¬ 
ZONTAL  OSCILLATOR  1 
STABILITT  COIL  ' 

ll-SSmli.  Powd.rwl  trim  oor« 
and  shlrld.  3t<  m.  t25/C 
Mis.  OrSw  13.50.  PriM.  NM 


Write,  wire  or  phone  your 
requirements  now. 


COLEMAN  CABLE 
&  WIRE  CORP. 

4S15  W.  Addison  Chicago  41,  III. 
Tel.  SP  7-2600 


L.A.B.  Cors.  Trs,  VU-IM-IOO.  W,l|hti  u»  t.  100 
poundt.  C^t  $8905-  Exepllent  condition.  Any 
rcaionaWc  offer  will  bo  arcoptod. 

HARVEY-WELLS  ELECTRONICS.  INC. 
Southbridffe.  Mossochusetts 


TUBE! 

K<  \  Hll.  Inti  li.txe. 

Bl.KU  *>a<h 

rKi:i 

lUi.lU  t*H4>h 

■*  "  ■  1"  l-.!'. 

■:itc  eH4  h 

Wt*  hast*  a  hliiufr  tor  nut 

lu  '•I.N  Sliatlttl 

1  1'  V  A  I  t;«  p%  (  nllil 

with  biade  avteiubl) . 

Me  $29S 
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Kl'MMEH  KPEriALS-NO  BALLYnOO  -  JUST  A  C'AIILOAB  OF  BAIIGAIAS 


TTTOidTr  5mf  600WV  4  brkts  2  for  J.W 

)ll  Imf  SOOwv  GE  4  for  .98 

HI  2inf/330oc/IOO(Hvvdc  C-D  .  2  for  .89 

HI  4inf  400vdc  GE  3  for  .98 

HI  lOmf  400«dc  GE  -98 

ill  .OSS  /  iSOOvdc  GE  2  for  .98 

/ftcuum  S0minf  ’7S00v  98 

/8cuum  Slmmf /20000V  .  4.89 

;9rmaiicon  SO  mmt  Button  Cont  lob  10/. 98 
Hie*  .Olmf  eWKvv  Tobo  OP  12  for. 98 

dko  .Olmt/ieOOvt  CO  4LS  4  for  .98 

Sloetlytio  OGOOrntd/ISvac  Mallory . 98 

iloet  iSmf  300vdc  Sorioue  ...7/. 98 

£lWt  S0mf/3S0vdr  FP  Spraoue  S  .98 

cloet  30-iS-l0mf  2S0v  Mallory  .  .  S/.98 

Cloct  40mf  2S0v  4  ?Omf  2Svdc  ..  6/.98 

Eton  30mf  '4SOv  4  2x20mf  2Svde  FP  4.98 

Eloct  lOmf  ISOv  4  2x20mf/2Svdc  FP  S' 98 
Tubular  Paper  .OOOmf/ROO  vdc  20  for  .98 

Tubular  Paper  .OSmf  ISOwv  30  for  .98 

Tubular  Paper  .OSmf  fiOOwv . IS  for  .98 

Tubular  Paner  .Imf  'iSOwv  .  2S  for  .98 

PRECISION  RESISTORS 

.1 18  to  9S.000  ohms  30e:  10  for  . 2. SO 

lOOK  to  9S0K  ohms  40<:  10  for  . 3.S0 

I  to  20  mepohms  7Sc:  10  for  .  .  .  .$.S0 

VAC  PRECIS  HI  VOLT  RESISTORS 
.12.  .2S.  .6.  .7S.  .83.  .99.  I.  IS.  2.  3.  3.7S 
metohms  ■  aery  $i :  lO  for  ..  S7  SO 

Imep  MFC  lOS  IKV  ',*•  accy  $1  98:...6'$I0 
30meg  MV228  20W  2SKV  $1.98:  6  for  ..$10 
SOmeg  MVE8  2SW  40KV  $1  98;  8  for.  $10 
20meo'20KV'a*«  SPRAGUE  $10.98 

PRECISION  RESISTOR  SPECIALS!!! 

Arcurary  Up  To  l/tO  Of  Ono  Percent 
OHMS  179  673  ISI8  9902 

0.425  182  684  1646  10430 

I. 3  271  689  1712  10936 

3.83  311. S  697  1818  11690 

6.25  389  711  2141  17977 

10  38  414.3  733  2142  18380 

II. 25  426.9  806  2463  20441 

13.52  427  854  3163  22990 

51.78  452  899  3384  48660 

68  478  917  3509  57065 

74  518  946  4314  58333 

105.7  633  1067  4444  tl6667 

107  641  1162  7717 

147.5  657  1488  8094 

Any  sue  above.  Ea.  254:  10  for . $1.98 

MEGOHMS:  2  855.  3.673.  4.23.  8.05.  11.55. 

12  83.  Each  554:  10  for  . .  $4.98 

Rheostat  25  Watt  IRC  4  OHMITE  Slotted 
Shaft  350.  500.  1500.  5000  ohms  3  for  $  98 
Rheostat  20  ohm  SOW  OHMITE  w/knob..  694 

Vol  Cont  Kit  10  ohms  to  I  me«  10  poa . 1.49 

Attenuator  IRC  100.000  ohms  20  pot . 1.98 

Attnnuator  IRC  250.000  ohms  20  pot  . 2.49 

Variac  200C'860W/0-I35V  GR  .15.98 
ANTENNA  UHF  l2'/30em 
ATS  ARRI  Usable  Cltlxons  4  Ham 
Band  CobxTermlnsltd  SilvPICont 
wpf  gasliflange4h'Mrare MOBILE  mtg 
New  494  :  3/$l:  PL99  for  above  294 
ANT  AN  i30B  33*  Whip  984 

ANT  AN  30  TeletropicWhip  12*109' 

NEW  O’Seas  pkg..  ea  $1.49:  2/2.49 

ANT  MS  49  to  52.  12' t  ft  . 1.69 

ANT  MS  49  to  53.  16  ft  . 2.49 

ANT  MS  49-53  4  extra53  19  ft  .  3.69 
ANT  MS  49-S6(2-S3'b>  26*  t  ft.  . .  5.98  Z 

ANT  ANI3IA.  II  ft  8  sect  1.89  * 

Selsyn  2JIGI  GE  I lOVdataUsedToeted  2/$l.49 
Selsyn  24V/TJ  4  FLOAT  Llg  Level  2'.98 
Autosyn  AYI4  5  24V,60-400cy  Pair  2.89 


’TAB"  TESTED  0  GUARANTEED 

I.USSZSGT.  .4»I«4  ..  .  .7* 

.S4  J7 _  .74  lUS  ..  .»♦ 

.»♦  J*  .34  1*1*  . .  .45 

.54  34.44  .  .34  1*34  .44 

1.4441  .33  1*33  ..  1.14 

.7443  .*3  I*4I/|(K**  .7} 

.54  45S'3T51.  .34  34.44  .44 

.354*  .81  3431  .45 

.47  48  1.34  7143  |8 

35  54  : : ;  ■.448*13/4  .  1.44 

1.45  S*B5  .  .54  8413a  3.43 

34  75  3*L*  .  .*3  *83*  .  3.44 

.45  74L7CT.  .  1.34  4441  . 3* 

.81  73  HK73  1.47  4443 .  ..37 

1.43  73  .3*4*43  3* 

.547*  .47  4*44  .37 

1.44  77  .  ..  .45  4**i...;  .35 

1*578  .43  CIA  .  4.43 

.33*4  .43C4A  .  13.43 

.5*81  144C4J  4.43 

.81*3  .48CK1443  .33 

.75  33  .73rHC4*  34 

•8‘S3V  ..  l.*3CRn73  1.85 

.  .45  gi  *Z4.  .*3rRP73  1..37 

.35  I17N7GT  1.44  EF3*  .73 

.8*117Z*GT..  .83  FI  37  a  .  1*  45 

.4»117Z7GT.  1  44  Fr.l7  7.48 

.48  J8.3B 'VT3.  1  48  Fr.37A  4.4* 

.  .83  311S\T4C  45  FC184  14.43 

.  .4*3.11  .  1..14F<:i*3  1143 

. . 81  33*ril  .  14.44  FGI*«  44.4* 

1.3(i  884.  1.37  334X1  18  48  Fr.14*  13  *8 

.75.1MTH  5.45  014.14  14* 

I.45.144T1  1.48  Cl  3M1S31  1  43 

I.I4  .1*7A.'RK75  3.45  HY114B  81 

.74  31*3  . 5*  in  115  143  84 

.45.137A..  ..  2.4*HY*I5  44 

.45  13*  1.45  K1  *37  7  44 

4*37IB  .83  NR74  34 

.55.1*83  .  74  0  1  3  43 

.78,38*3  .4*  PI3I  4  48 

.*5  3433  5.45  PJ '3 

.3*  144  .1.75  CFKH  144 

.45  *4*3  3C4*  I.44RFI  .1*  *J4  81 

.34  434TH  18.3’  RK*5  33.41 

.45  4*4  HF3**  RX315  4.43 

.*5|  ll4*\-R-3  ..  .43 

.551337 .  11.45  VR4*  .74 

.47  3.1*  .  .  4.4*  VR47  .  .31 

.*3  331  I.84VR145  .4* 

I.I4  354P1.  .  14.45  VR13*  .53 

.4*1575  3  475  13.84  WF  <133  .35 

.73i**|B  .  .14U14**  8.48 

*4  7*13  3.45  W1  511  .  1.43 

.7*  743.3 '7*38  3.49  W1  *14  .  3*.** 
.5*  7*33  .  3.74  531*333  8.48 

.65-7b4A  I.OS 

.49;79S.\  soil  |.4»  C’RAY  Tl'BES 
.55  797B  7.96  2A»I  4.96 

■  67  7I9SM11  ,75  tBPI  • 

l2i7ISA  ....  1.59  3BPIA  7.W 
.79  7I5B  ..  7.29  TTPI  .  J.79 
.49717"  .45  1.62 

.69  721/^  I  *5  3FPI .  3.49 


TUBES  .  .  ... 

OB2 . 0t.69,6BSG... 

OZ4 . 87,4BA6... 

1A3  . 59  6BE6.  . 

IA4 .  1.26  4BF6 

1A5GT.  .  .79  6BG6G 

IA6  _  1.26  6HH6  . 

IA7GT  ..  .69  6BJA 

1B3  8916..  t  .61  4<:4 
1B21  471A.  2.95  6<:5 

1B23 .  4.99  6(:6 

1B24 .  4.89  6C:m; 

1B27 .  9.95  6<:2I  . 

ic:9 . 66  61>6 

1C6  .  1.26  6F5 

1C7G  .  .  1.27  6K6 
IDSGP...  1.25  6F6<; 

1E5 .  1.38  6F6C; 

IE7G  .  1.17  6(;6<; 

1F4G  I  95  4H6C;T 

1F7GV  ..  1.55  6J5 
1G4GT  1.85  6J6 
1G6GT  .98  6J7 

1H4G . 87  6K5<;T 

1H5G . 65  6K6(;T. 

1H6(; .  1.27  6K7C;  . 

1J6G  1.27  6KN 

1L4  .69  61  5C;  . 

tLA4GT  1.95  61.6 
1LB4  1.95  61.7 

lLf:6  .85  6\7<;T 

ILF.3GT  .  .96  6P5<;  . 

ILH4  -  .  i.95  6';r.c; 

II.N5  .75  607  . 

IN5C;T  .69  6R7G  . 

IP5<;T  ,  .69  4S7 

1P24  .  .85  6S6(;T 

IQ5(;T  .94  6SA7<JT  . 

1R4  1294  .98  4S<:7 

IS5  .54  4SI>7C;T.. 

1T4  .  54  4SF5 

IT5GT  .  1.95  4SF7 _ 

ll'4  .  .  .69  6S<;7 _ 

IV . 87  6SH7.  ... 

1Z2  ..  1.96  6SK7 

2.\3  I.25  6SJ7<;T  , 

2.\4G  ....  1.98  6SK7GT. , 

2A5  .  86  6SI.7GT  . 

2.\6 .  1.95  6SN7GT  . , 

2A7 .  I.95  6SQ7GT  . 

2B7  .85  6SS7  _ 

2B22GL559  .73  6T7<i  .  . 

2C:2I  1642  .81  6T8 

2<:26 . 25  61  5  6G5. 

2G34'RK34  .55  61  6(;T  . 

2<;39 .  19.99  61  7 

2G49.  .  9.98  6r7G  .  .. 

3043  444.5  8  98  6V6GT  . . 
2044  1.69  4X4 

21)21  .  .98  4X5GT.  . 

2E22 .  1.34  4Y6G . 

2E24.  2,98  4Z7G 

2E25  HY65.2.98  7A4  XX6. 
2J21  725.  11.98  7.56  .... 
2J2IA _  11.98  7.58  _ 

2J25  ...  34.95  7.5G7 . 

2J26  ...  .  8.89  7B5  . 

2J3I  .  9.05  7B7  . 

2J33  _  14.59  7<4  1293A 

2J34  .  .23.08  7  05 . 

2J38  .  .  .  13.69  706 . 

2J47 . 39.95  7E5 '1291.. 

2J48  _ 45.99  7E6 . 

2J59  .  .  45.9#7E7 . 

2J6I  ...  39.95  7F7  . 

2J62  _  39.95  7G7 . 

2K28  .24.89  71  7 . 

2K  29  ,  24.95  7N7 . 

2V3G .  1.95  707 . 

2X2  .  .49  7V7 . 

3A4  .  .38  7Y4 . 

3A5  .  .  1.29  I9Y  . 

3B7  1291..  .95  12A6 

3B24 .  1.85  I2.AH7GT 

3B25 .  4.95  12.5T6.... 

3B28  .  5.89  I2AI’7 _ 

|<:23  3.48  12AX7. ... 

ioai  'OIB.  1.47  12B.\6  .  . . 
3I>6'1399.  .85  I2B.57. .  .  . 

31)215  . .  .  1.37  I2BF4  . 
31)22  7.49  I3<»  ... 

. .  .54  I2H6  .  .  . 

3S4 . 79  12J5GT.  . 

35  4  .69  I2K8  _ 

4B27  291..  2.49  12K8Y.... 

4033  _ 81.99  12S8GT..: 

4035  ,  22.95  I2S.57GT. 

41)32  7.96  I2S07 _ 

4J42  799  5  29.85  12SG7 _ 

4J47  .  .  45.99  12SH7 

4T4  2  9.45  12SJ7GT.. 

5039  C5B.  9.95  12SK7 
51)21  ...  24.95  12SK7GT. 
5J29  .  17.96  I2SI.7GT. 

5R4GY  M2  I2SN7GT. 
5T4  .96  12507 

51  4G.  .46  I2S07GT. 

5V4  .  .95  I2SR7GT. 

555  4  67  12X3 . 

5X4G  .71  127.3 . 

9Y3GT  .36  14H6  .. 

5/3  .81  14R7 . 

574  .  66  I5R _ 

6.53  .  .96  14X8... 

6.54  1.24  29 

6.56  1.92  24(; '3024. 

6.5H7  1853  .64  25.56 

65<.7  .65  25R6 

6.5F6G  .  .67  2.5L6GT. 

65€;5 . 61  255  5  ...; 

65<;7  .  1.27  25Z5  .  . 

6AH6  .46  25/6GT... 

6.5J5  .65  261)7  ..  , 

6.5K5  .  .65  .59  .  . 

6,51.5  .63  .51 . 

6  505  .  .6.5  32 

65S7C  .  4.66  32L7GT. 

6AT6  .  .45  35.55  _ 

6.51'6 . 6.5.5505 

6B4G . 46  3.51.6GT.  . 

6H8  1.14  .5555  4  .  . 


\  \.  /  /  TerrlRc  Buy!  Takee  ANY 

'•'v  '  FT243  Xtal  ONLY  984 

4  Yr.  FLASHER  Neon  Lite 
$1.96;  less  Batt's  98« 

Sig  C  Batteries  New  Shelf 
Dated  Tested  Gtd 

Sip  C  Batteries  New  Shelf  Dated  Tested  Gtd 
.3.l'iNegWstn;72  394;  3/9Re 

Burgess  4FH  394 . 3/98( 

..  A.  Sim  Burg  5308  894 .  6/$5 

iV  Walky  Talky  Hvy  Dty  294:  4  984 
Thv  L  $1.49:  5  $5 

/  Sim  Burg  FSAIOO  $1.69:  4/$5 

sim  Burg  4GB60  $1.19:  .5  $5 

.4'aV.  3'aK2'4K2‘’  894:  .4  $5 

.V  Eveready  2>nX*U‘S'4“  984 

liniMax  894; .  5  for  $4 

iV.  6%kI0''4X4i.2*  $2.50:  5/$IO 


BA54  7'2.R. 

BAiS  I'sV  I 
BA36  45.  22* 

BA37  :■  V  . . . 

6A  38  103*  iV  Why  Tky 
BA39  ISO.  7'i‘'  -  -  - 

BA40  90.  1*2 
BA4i  60.  25* 

BA43  90.45.1' 

6ASI  er'sV 

BA70  90.60.4  ...  „  _ _ _ 

BA205U  3V  Burgess  F2BP.  8  for .  $1 

WESTON  Std  UnMtd  Cell  1.0194  Avg.  5  98 
FILTER.  Line  lOOamp  GE  usable  ll0V60cy  894 
FLTR.  I30V/I0A.  .1  to  lOOOmc't  $1.20:  2'$2 
FLTR.  250V/30A.  .15  to  lOOOme's.  .  2  57 
FIRE  EXTING  One  gal  Self-Charg:ng  w  mtr 
C’Tet.  mfrd  PYRENE  shpd  dry  LNV  $10.98 
FIRE  EXTING  ArmyA.2  6*4  lbs.  Hand  Type 

CarbonTot  Shpd  Dry  Used  Gtd  . $5.98 

GLYPTAL  cement  GEri276  Jar  294:  4  for  .964 
Wrenches.  Elec.  9  52lili/32.*44lS/64  .2/254 

PLIERS  Side  Cut  BERNARD  steel  6*2'-  $>  29 
Hi-Fi  AMPLIFIER  Kit.  10  Watts  ..14.95 
Super  Hi-Fi  Kit.  VarRelucInpt  lOW  ..24.95 
AMPLIFIERTGI0/2CV'6L6  4  Amp  Data  19.95 
RCA  UNIV  Output  XFMR  10 


PLUG  4  CORO  Sets  6  ft  UL  Appd.  10  for  1.39 
EXT  CORO  16  ft.  HvyOty  SJ  M4F  Plugs  .98 

WIRE  irio  AN  1000  ft . 12.95 

WIRE  718  AN  1000  ft  4  50 

COAX  COND  RG-8U.  100  ft  .  4  98 

CABLE  HiV  Rubber  StdHvyOty  2Sft  494 
CABLE  --SJ”  2  CondStd  Ft  34;  100  ft  $2  4'> 
3-Cond  ZIP  CORD  HvyOtyRubr  Ft  34  lOOft 
2.49 

ZIP  CORO  HvyOtyStd  Ft  l']4:  100  ft  $I.3m 
INTERCOM  4  Solid  Cond  Twisted  Ft  I' 24. 

METER  SPECIALS — Beat  Buys!! 

5Ma  Tuning  GE  2*)'  Bkit  SPECIAL  984 
iMa  Basic  3*2*  BkIt  Csd  plus  20Meg/20KV 
SPRAGUE  Precision  Resistor  $14  98 

200  Microamp  DC  GE  4‘’Sq  $  Scales  AC4DCV 
4  Ohms  NEW  for  RCA  Volt  Ohmyst  $7.95 
I50VAC  2S-I25cyc  2*2'  Wstg'Ge . 3.49 


GG  Kite  I7il7i36'$2.98:  Chute  12ft . 1.98 

GG  Balloon  50''4HydGasGenerator  .  4.98 

FL-5  I020CVC  FILTER  CW4Font  . 89 

TRANSFORMERS  l-F  456Kc  DubSluo  3  $ 
XFMRS  t-F  TV4FM  I0  l4m^'s  DubS'nn  5 
TELEVISION  PWR  SUPPLY  TRANS¬ 
FORMER  HiVolts  for  CR  Tube  7*to20*  4 
Plate  Volts  for  AM  Tubes  4  All  Fil'y 
C....,:.:.  ..  data  for  5000  to  20000  Volts 
Quadrupler  Ckt.  **"'''*'  - 


Supply 


Complete 


WDGS:  Full  Wave  divre 


6  4V  I0.3A.  5  4V/8A.  2.5V/ 
C;..  0'.‘  *...ipreg  USN 
...  SPECIAL  $9  95 

700  VCT  I20ma.  2*6.3V . . . 


300VDC  275M;.. 

3A.  5V  '3A  Hypersil  Core  Oil  li 
Spec  by  WE  Co. 


f  IA.5V/2A.il5V'IOO 
52.98 

420VCT/65ma.6.3V,  I.9A.  Wax  Impreg  Csd  In¬ 
puts  6.12.24.  ll5VDC4li5V  230VAC  50  60 
cy  UnivVibXfmr  $1.98:  10/16  98 

3000V  I Oma  WE  Co  Csd  Ideal  SCOPE  $3.98 
6.3VCT  4A(oud  to  6  5A)USN  Csd  HiVins  1.69 
I2.6VCT  2A  Ideal  Filaments  $1.49;  2 '$2  79 

Shield  Min  4-pro  Plug  Amph  91  MEM  3L  984 
Shield  Min  4  p  g  Plug  Amph  91  MEM  4L  90< 
SNOOPERSCOPE  lnfraRed2'diaNEW  $8.98 
866A  KIT  Tubes  Sekts  Xfmr  5  95 

87?  KIT  Tubes  Srkts  Xfmr  12.95 

Sid  Beam  4522  250W  $1.49:  4560  600W  $3.50 

CLOCK  MOTOR  HaydonSynr  6toi0vac/60ryc 
24rpni  with  Swit'^h  984:  12  for  $10  00 
Clo  k  Motor  Haydon  Sync.  IRPM  115  at  $2  49 
BASIC  PHOTOFLASH  K I T-CompletePwrSup- 
Dly  Parts.Oata.LampARefl  II5VAC  .  $29.95 
STUDIO  KiT~FamedAirCorpsSII69  .  53.95 

FLASH  CONDENSERS— FILM 
7mfd '250Ovdr2l  9W-Se‘s  $2  75:  5  for  $12.50 
ISmfd  3lOvac  l8'H>vdrlNTERMIT  $3  49 

I6mfd  60nvac '2K00vdrlNTERMIT  ...  $5.98 

I6nifd  660vac  3000\dciNTERMIT  . $6.98 

:r,mmOAUsr>fMmr,SAP<-HinS4>‘nlls  $4.98 
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INDEX  TO  ADVERTISERS 


3V2  KW 
VACUUM  TUBE 

BOMBARDER 


lla>don  l.'o..  A. 

l-^lrctrlr  <'< 
MollUton  MIIIh.  Inr 


A«'hAM»n  C«lloidi»  Corp . 

AdMDM  Jfc  WMtlake  i  w . 

Advance  Kl^trir  A  K^pliiy  <’o . 

Arr«MiaullcHl  (imimunlcatlonh  laiulp 

Inc . . 

Acruvnx  I'orporntion  . 

Aircraft  Radio  t'«»rp.  .  .  . 

Allen  C  o..  Inc..  1..  li . 

Allen  Manufaeturlnjc  C'o . 

Allied  Control  Co..  Inc . 

Alte<‘  l.anHinit  Corp . . 

American  Klectrt4al  Healer  C4» . 

American  Clienolii*  Corp  . 

\meri<‘aii  Smelting  A  Ketinlng  Co . 

American  Tele«lMimi  A  KimIIi*  <  o 
American  Time  IVmliH'ln.  In** 

Amperile  C*Mnpan> 

Ampes  fr^lei-tric  <  4»rp 
Arkariglit  I'inUhiiiK  C** 

Arma  Cor|>onitl*»n  ...  .  .  ■ 

.\rii(ftld  l':ngineerinK  t  o 
An  Wire  A  Stamping  <  *» 

.\Hlatic  Corporation 
.iiidak  C«»mpany  .  . 

Aiidl«»  |levelo|»ment  Co  .11.1 

.Automatic  TJei'trlc  Sale<«  C«»rp 


INDUaiON 

HEATING  UNIT 


IndiiMtrtal  Cimdeiiaer  C«»rp  ... 

Instrument  K«*t«lHtorfi  Co .  .... 

International  Kesistance  Co  .  .  .ft. 

International  Telephone  A  Telegraph 

C*»rp . . . 

Irxliigton  VamUh  A  ln«ulat<»r  C'«i  . 

I-T-I':  t  ircult  Breaker  Co  .SO. 


.lelllir  llfg.  C  orp..  t  .  tl 
•lennen  Manufa*'turiiiK  Co 
•lolinMMi  Company.  K.  T 
.limes  111%..  Howard  B..  Cii 


Kalile  I'lnKineeriniE  C'o 
Karp  Metal  I'nMliicts  C 
Kay  Klei  lrlc  t  o 
Keinon  Transformer  C  o. 
KeiM'o  l4klK»ralorie».  In* 
Kester  sidiler  C*»  .  .  . 


l.alMiratortis*.  Ii 
Klectric  Co. 
ir  l*r«Hlu<‘tH  Co. 


Ballantine  l^iboratories.  Inc 
Barnstead  still  A  Sterilirer  C 

Barr>  t  ortMwatnm . 

Beai’h-Kuss  Co . 

Bell  'I'elephime  l.ulM»rut*»rl*s* 
Bendi\  .\%iall«>n  C  «irp.. 

l■A'llpM‘•l*loneer  1)1%.  .  . 

rai'illc  l>i% . 

Ke«l  liank  l>iv . .  .  . 

Beiitle>.  Harris  Mfg.  Co 

Berkeley  Sclent  iHc  Co . 

Bird  A  C'o..  Inc..  Rlchanl  11 
liirtcher  Corporal iim  .. 

lilaW'Knox  C  ompany  . 

Boonton  Radio  Corp . 

Borft  C  orp.,  Cjeorpe  W . 

Bou'ser.  Inc.  .  .  . . 

Bradle>  laiborat4»rles,  Inc 
Brush  l>e\  elopment  C'o 
Buck  Knftlneefing  Co..  Inc.  . 
Burnell  &  C'o . 


Mai-.illen  C  <»tM|>aa> . i 

Mallor>  A  Co..  Inc.,  f.  R  04. 

l.i  Manning.  Maxwell  A  Moore.  Inc  .. 

*  *r  Marion  Kle<*trlcal  Instrument  Co . 

*  M<‘Cirawr>Hlll  B«K>k  Co.,  ..  . 

Measurements  Corp .  .... 

Mica  ln»ulat<»r  Co . 

llu  Mlco  Instrument  Co . J 

*•1  Microcircuits  Co.  .  .... 

•  ••  Miilen  Mfft.  Co..  Inc.,  dames  . . 

Mitchell. Ranil  Insulation  Co..  Inc  .  ... 

**7  Mimlnee  l*aper  Mills  C'o . 

Muirhead  ft  Co..  Ltd  ... 

2?S  North  American  l*liillps  Co..  Inc  Inn 

Back  Co 

Nothelfer  Winding  ladMiraliities  .... 

Ift2 

IftA  Ohmtie  Manufacturing  Co.....  .  16A.  ] 

ft.1 

ion  Canoramic  Railh*  C  «»rp  . 

'jT  rai»er  Macliineiy  ft  Kesearch.  Inc  . 

Paramount  l*.i|»er  Tube  C  orp  .... 

**  Tar-Metal  Trmlucls  Corp 

«.»,!  Tall*m-Ma4*iiuyer  C'o.  . 

7,,  Thalo  Tlastics  C4»rp .  . 

tu«  Th*»tt»x«»lt  Cimp . 

loi  Tolarad  Klectnmics  Co.  .  ... 

*iA  ToB  technic  K«*sean*h  ft  |)e%  elopment 

:*v  Co..  Inc . 

Totter  Instriimen*  C’o.,  Inc  .  . 

*•?!  Treeishm  Taper  Take  Co 

111  Tremax  Tr«alucts.  IHv.  Chisholm-K.ider 


Cambridge  Thermionic  C  «»rp . 

Cannon  Llectric  Ih'ielopmeiit  C'o  .. 

I  aiiehart-TamsW'orth  C  orp.  . 

Capitol  Radio  Engineering  Institute 
Central  Tiper  C«»..  Inc 

Centralah,  Blv.  C«l*»t>e>l  nlon.  Inc  ..  II. 

13. 

C  .lii'ago  Trunsforroer.  I>i%.  «»f  l*>«sex  Wire 

C  orp .  IW. 

C  im-h  .Manufaeturtiig  Corp  .  .  . 

C  larostat  Mfg.  Co..  Inc. 

C  leveland  C'ontalner  C  o.  . 

C  ohn  C  or|M»ration.  Stgmunil 

C'ollins  Kaiiio  C  o .  .  . 

C  on  leiiser  Tnalui-ts  C  o  .  . 

C  imtIneiital'Biamond  Hbre  Co 
C  ontinental  Screw  C‘<»  .  .  . 

C  omell-Bubilier  Electric  C  orp  . 

Cornish  Wire  Co.,  Inc 

Coto-C'oll  Comimny,  Inc  . 

C  niss  C  ompan.v.  II..  .  . 


Never  before  o  value  like  tbit  3Vi  KW 
bomborder  or  high  frequency  induction 
heater  for  saving  time  and  money  in 
surface  hardening,  brazing,  soldering,  an¬ 
nealing  and  many  other  heot  treating 
operations  Is 

Portable  .  .  .  mounted  on  four 
rubber  coasters.  Width  ll’-i"; 
depth  27";  height  42’i";  weight 
300# 

Operotes  from  220  volt  line  Complete 
with  foot  switch  and  one  heating  coil 
made  to  customer's  requirements.  Send 
samples  of  work  wanted.  We  will  advise 
time  cycle  required  for  your  particular 
job.  Cost,  complete,  only  $975.  Imme¬ 
diate  delivery. 

Scientific  Electric  Electronic  Heaters  are 
made  in  the  following  ranges  of  power; 
1-2-3  5-7'2-I0  12h-15-18  25  40  60  80- 
100  250  KW 


Tecstu  Rc<*4»nllng  Cerp 
T.'VHcrcssive  Mfg.  ('*>... 
T.iramlil  Elei'Crii*  Cu.  .  . 


Kailiu  C  iirp.  of  .\mcrica  .  .  I.'-!. 

Kaili**  Kcccpt4>r  Co..  Inc 
Railwa>  Express  Co.  ... 
Hallway  Express  Co..  .4ir  Expre-< 
Kawson  Electrical  Instrument  C 
Kayth«NMi  Manufacturing  «  i* 
HIchartlson  Company  . .  . 
Kuanwell  Cnrporatiitn  .... 

K4kbins4»n  .\$iatlon . 

Rubicon  C'ompany  . 

Ruby  Chemical  Co . 


Banu  Elei'trii*  Co . 

Ihiven  C'ompany  . 

Dial  Light  t  o.  of  .%merl4* 
BUtlllatiim  Tnalurts,  Inc 
BrBer  Co..  W.  B 

Hrixer-Harris  Co.  . 

Biimont  Electric  Corp 
lhi  Mont  Lala>rntorles.  In 


latotmaii  Kodak  C'o  . 

E4|o  Ci>r|Mtrutii»n  ... 
l-^isler  Engineering  C'o..  Ini*  .  . 
l-Jtel-M4*Cuil4»ugh.  In4‘. 

Elei'trical  Reactance  C4prp, 
Elei'trimic  Instrument  Cit.,  Ini* 

Ele4‘tr«ms,  Inc . 

EI-Trtiniis*.  Inc. 

E.'ie  Resistor  Corp  .  .. 

Essex  Wire  Cikcp . 

I-Asex  Wire  Corp..  R-B-M  IM% 

Ealri-hihl  C  amera  ft  Instrument 
teileral  Telephime  ft  Kailio  C'orp 
Klailer.  Iiic.,  lYeilerfck 
Kreeil  Tninsf(»rmer  Co..  Inc 
Eiisite  C'4>rporatiou 


>4*lenlilic  Elei'tric.  Blv.  ipf 
gated  tjuenched  C«ap  C'o 
Sliallcrtx-s  Manufai'turing  t  ii 
siKma  Instruments.  Ine  . 
signal  Engineering  ft  Mfg.  t 
*«4inotone  ... 

N(»renseo  ft  <  t»..  Iiii* 

'«|ie4lalt>  Battery  Co..  .. 
^tai'kpole  Carlntn  Co  . 
'standaril  .\rcturus  Corp 
^t'lndaril  Tiezib  f'lp 
standard  Tresseil  Sf«^|  Ci» 
Hterliug  Engini^ring  Co..  Inr 
’^texens  Mfg.  Co..  Inc 
Mewarxl  Mfg.  Co..  B.  M 
Mew  art  Mfg.  1 4»rn..  E.  W 
Niiburhan  Kaillo  Co  . 

'sin»eri4»r  Tube  C'o  .  .  . 

Nylvania  Electric  TriNtui'ts.  Ii 


teeueral  Ceramics  ft-  Steatite  Co 
tieueral  Electric  Co. 

ApparatOH  l>ept.  .  t.'i 

C  hemii'al  Bept. 

El**4‘tr<mlcs  Bept. 

laimp  l>ept . 

tteneral  Raillo  C'o . 

toHMlmang  Industries,  l  td. 

tiramer  C'ompan.v  . 

tiraphite  Metalli#ing  Co*'n 
tarav  Rewearch  ft  Bevehtpment  C 
Careen  Instrument  C’o 


Tektriknlx.  Inc . 

Telei'hnm.  Inc . 

Telemark  Eleetronlcs  C«irp 
Terminal  Ra4lio  C'4irp 
Times  Facsimile  C'on* 

Titanium  Alloy  Mfg.  1 41. 
Topflight  Tape 
Transr:idio.  f.td.  . 

Trtail  Transformer  Mfg.  C'  » 
Triplett  Electrical  lnstrur>ent  C 
Tung>Sol  I.nmp  Works.  ln<‘ 
Turner  Company 


Division  of 

S "  CORRUGATED  QUENCHED  GAP  CO. 

105  ■  119  Monroe  St.,  Garfield,  N.  J. 
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\udax 


AUDAK  COMPA!VY 

500  Fifth  Avoniio 
l  orli.  18,  A'.  Y'. 


I  Iiloii  (  arbitle  A  <  arlMMi  4'ori» 
arr  Fawtfiifr  <  ttrp 
1  iiHfil  TrHii'»f'*rin»*r  <  o 


\  arttt‘\  (  ortMiralion  .  . 

\  ifktTH  Oiv..  \t 

I  iiit  «f  Tli»*  Torp 

\  i«-tor*‘*‘ti  liiNtrumeiit  (  o 
\iil(*an  I'^lt'ftrit*  To.. 


\^al<l«‘«i  Koliin(M»r.  lti«' 

Want  l.t*oiiar<i  I'llt't'lrit'  <  o 
\\  fhottr  ^prinic  ('(»rp 
filter  ^laniifat'liiriiiit  <o 
WeNtfrn  <o 

\\  KlfM'tric  <  tirp 

Whitf  Ik'iital  Mfx.  (  <»..  s 
U  hitelieatl  StaimpioK  4  4» 
UllfttY  Klettrif  r*i  . 

U  roiiKht  iiaitit'r  Mfi:.  4  a 


ADVANCE 

RELAYS 


tngmecrs  and  Designers 
who  insist  on  dependable 
components  have  adapted 
ADVANCE  RELAYS  into  their 
control  circuits  They  ate 
specifying  advance 
products,  and  are  sub¬ 
mitting  their  relay  prob¬ 
lems  to  us.  Out  expanded 
engineering  and  plant 
facilities,  plus  the  recog¬ 
nised  dependability  ot 
ADVANCE  RllAYS,  make  it 
possible  tor  us  to  otter 
the  most  complete  line  ot 
relays  for  light,  interme¬ 
diate  and  heavy  duty 
applications.  Proved  and 
Improved  relay  perform¬ 
ance  through  ENGINEERED 
adaptability. 


/(•Ikil  Telt*\ It 
/«»plij«r  MilU.  liH’ 


'K4>l»'^l4»N  \l.  St-:K\I4K? 


Follou  the  F.ngiiiiers 
to  ADVANCE 


The  Standard  hff  Which 
Othrm  Are  dadged 
and  Valued 


It  is  futile  to  bu.v  the  most 
modern  records,  if  you  do  not  give 
them  the  very  BEST  pick-up  to 
bring  out  their  built-in  exrcllenee! 
There  is  so  much  in  present-day 
discs,  that  even  a  mediocre  pick-up 
is  bound  to  bring  something  out  of 
them.  However,  to  obtain  the  fullest 
results  of  which  these  discs  are  cap¬ 
able,  they  must  be  reproduced  with 
the  finest  reproducer  for  that  pur¬ 
pose— the  ALDAX. 

Kemeniber,  two  singers  may  both 
be  able  to  hit  "high  C'’  .  .  .  yet  one 
will  please  the  ear — the  other  not 
at  all.  There  is  much  more  than 
mere  WIUE-R.ANGE  to  quality  re¬ 
production.  Al  D.AX  reproducers  de¬ 
liver  not  merely  WIDE-RA.NGE,  but 
also  all  vital  factors  essential  to 
highest  quality  of  musical  perform¬ 
ance  and  unequalled 

EAR-ACCEPTABILITY 

IT  rite  for  complimentary  pamphlet  on 
life  of  nermanent  pointf 


THIS  FEATHERWEIGHT  WILL  ■ 


y  Weight— 51/2  Ounces  •  Wotts— 

40  01  60  •  Tip  Dio. — Both  '/j"  ond  1/4"  Tips 
Furnished  with  Each  Iron  ’  Price—  $K00 


So  It^ht  111  wriRht  it  hardly  noticeable.  Out 
performs  any  iron  of  equal  sue.  Hatchet  de- 
•iftn  makes  it  mure  comfortable  and  practical 
to  use  than  a  pencil  iron  No  transformer  re> 
quired.  Write  for  complete  catalog. 


*‘Creatar$  of  Fins  Eleetronie- 
AeouetUal  Apparatut  tiaea  1915^ 


HEXAGON  ELECTRIC  CO. 

■  30  WEST  CLAY  AVE..  eOSEllE  RAtK.  N.  J. 


ELECTRONICS 


From  this  tiny  2‘\2-inch  tube 


Television 

in  a  choice  of  picture  sizes! 


Now,  for  the  first  time.  N'ori  rr  o  Fri  m  [.(,ram  makes  pos¬ 
sible  a  variety  of  piiture  si/es  from  1  sO  sijuare  intlies  to 
12  stjuare  feet  .  .  from  the  same  basu  Froti  I  t. ram  unit! 

Many  of  Amenta's  proi;ressi\e  TV  maiiufaiturers  are 
.ilreaJy  featurinj;  the  popular  l‘;2-st|uare-inth  picture 
(16"  X  12",  20"  iliagonal.  stjuare  corner  .'.  .Soon  tliey  will 
mtriKluce  two  companion  si/es — ISO  square  inches  with 
16"  liiagonal  ami  roumle.l  corners,  ami  2S  i  scpiare  inches 
with  20"  diagonal  ami  roumle.l  corners. 

The  newest  ilevciopment  of  Froi  l  l.t.RAM  television, 
which  projects  a  j;iaiit  s'  x  i'  picture  on  a  home-movie 
screen,  has  already  been  announced  by  several  well- 
known  makers  of  cpiahty  television  receivers. 


Frciti:i.(,ra.m  provides  lift-sizi',  more  lift-lUte  television 
that  IS  bij;,  clear,  bright,  sharp,  flicker-free,  reflectionless, 
easier  on  the  eyes  ...  at  the  lowest  cost  per  square  inch 
of  vievcing  area.  And  the  compactness  of  the  Froteu.RAM 
unit  makes  possible  a  variety  of  cabinet  designs  to  fit 
every  home  requirement. 

Froi  I  l.c.RA.M  has  been  chosen  by  leading  T\'  manufac¬ 
turers  because  it  is  the  answer  to  the  demand  for  bigger, 
better,  more  true-to-hfe  television.  Frdtfu.RAM  is  avail¬ 
able  to  all  interested  manufacturers.  Its  profit  potentiali¬ 
ties  arc  unlimited.  For  further  information,  write  today 
to  North  American  Fliihps  C.ompany,  Inc.,  Dept.  FA-H. 
UK)  l  ast  -Oml  .Street,  New  ''t'ork  17,  N.  Y. 


NORTH  AMERICAN  PHILIPS 


I 

I  I 


THE  FOUNTAINHEAD  OF  MODERN  TUBE  DEVELOPMENT  IS  RCA 


the  five  most  popular  kinescopes 
_ from  one  dependable  source 


duction  will  be  centered  on  the  RCA- 1 6-inch 
metal-cone  kinescope. 

tiCA  Application  Engineers  are  ready  to  cooper- 
atewith  you  in  applying  these  kinescop>es  and  their 
associated  components  to  your  specific  designs. 
For  further  information  write  RCA,  (Commercial 
Engineering,  Section  42HR,  Harrison,  N.  J. 


RCA  now  has  a  popular  type  of  kinescope  to 
accommodate  television  receiver  designs  in  prac¬ 
tically  every  class  and  price  range. 

Concentrated  production  on  these  five  accepted 
types  results  in  longer  production  runs,  which 
in  turn,  make  possible  lower  cost,  more  uniform, 
and  better  quality  tubes  for  our  customers. 

All  five  types  are  currently  being  mass-produced 
at  the  famed  RCA  tube  plant  in  Lancaster,  Penn¬ 
sylvania.  In  addition,  a  large  new  plant  is  under 
construction  at  Marion,  Indiana,  where  the  pro¬ 


7  /  ; 


